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Management ot Complications of Duodenal Ulcer 


Indications for Emergency Operation in Bleeding 


Peptic Ulcer 
O pening 


JOEL W. BAKER, M.D., Seattle 


(QUESTION.-In an otherwise healthy pa- 
tient with an established diagnosis of bleed- 
ing peptic uleer, what, if any, are your 
indications for emergency operation for 
hemorrhage? What if the source of bleed- 
ing has not been established ? 

The 
of course, is evidence that proper measures 
short of surgery 
hemorrhage. Unfortunately, there is no re- 


ANSWER. prima-facie indication, 


have not controlled the 


liable test to determine whether or not the 
patient is continuing to bleed. The man 
of average weight may lose as much as 
1,500 ec. of blood, if protected in a reelin- 
evidence of 


ing position, without visible 


shock. If he is allowed to stand, or if his 
trunk is tilted upward, as in fluoroscopy, 


ck 


dent. The best treatment when bleeding is 


may for the first time become evi- 


initially seen is prompt and adequate blood 


transfusion, while at the same time the 
source of bleeding is being searched for. 
If, after adequate replacement (1,500 ce. 


minimum) the blood pressure and pulse 


are not restored toward normal, it is obvi- 


ous that the patient is continuing to bleed. 


Submitted for publication June 26, 1958. 

Read at a Panel Discussion before the Section 
on Gastroenterology and Proctology at the 107th 
Annual Meeting of the American Medical Associa- 
tion, San Francisco, June 26, 1958 


1. A factor which favors early interven 


tion in hemorrhage from a documented 
peptic ulcer is limited availability of the 
proper type of blood, such as often obtains 
hesi 


for the Rh-negative AB type. One 


tates to substitute Rh-positive blood = and 


‘to run the chance of creating blood sensi 


tivity in a patient who may have further 
recurrent hemorrhage. 2. A second factor 
favoring early intervention is the age of 
the patient. Allen, 20 years ago, showed 
the marked increase of mortality from de 
layed surgery in patients past the age of 
50. The older patient's vessels are less 
prone to retract and stop bleeding; further 
more, the vital organs (brain, kidneys, 
heart, and liver) are more susceptible to 
hemoglobic hypoxia than is true im the 
younger patient. 3. The third consideration 
favoring early surgery is that of docu- 
mented chronicity with established intract- 
ability of ulcer symptoms in the past or a 
history of the usual complications which 
without hemorrhage would justify elective 
surgery, such as previous perforation, pre 
If the 


ulcer is known to be a penetrating one on 


vious hemorrhage, or obstruction. 4. 


the gastric side, early surgery is justified. 
5. Last, but not least, if the patient con 
tinues with copious red, bloody vomitus, it 
is obvious either that he has eroded a large 
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vessel and surgical control is urgent or that 
he is bleeding from varices which must be 
controlled by balloon tamponade. 

However, one should avoid early surgery 
in cases in which the bleeding site has not 
been demonstrated and a chronic ulcer has 
not been documented, unless surgical inter- 
vention is obviously necessary as the only 
means to stop hemorrhage and to save life. 
This is an important precaution because it 
is unfortunate to sacrifice two-thirds of the 
stomach for a transient erosion which does 
not represent a chronic, recurring ulcer 
diathesis. Such acute erosions do occur, 
may in fact be multiple, and undoubtedly 
often heal without giving symptoms. The 
fact that in routine autopsies gastric ulcers 
are found as often as are duodenal ulcers, 
yet clinically in life are found only one 
eighth as often, tends to support the thesis 
that these acute erosions will heal spontane 
ously in many instances. lurthermore, a 
blind surgical search in this emergency is 
difficult, and it so happens that in a large 
number of these emergencies the patient is 
obese, with fatty infiltrated mesenteries, 
and technical problems become major. It 
is easy in such instances to overlook acute 
erosions in the fundal end of the stomach, 
and these may continue to bleed even after 
subtotal gastrectomy, 

Because if he does undertake operation 
in this emergency, the surgeon is) com 
mitted to gastric resection, even though he 
may not be able to demonstrate the bleeding 
point, it becomes essential to satisfy five 
criteria’ before operating. These are to 
make sure (1) that the hemorrhage is in 
deed from the upper gastrointestinal tract, 
that is, above Treitz’ ligament; (2) that 
the bleeding is not from esophageal varices; 
(3) that the bleeding is not simply the 
result of a blood dyserasia; (4) that there 
is X ray evidence of ulcer or duodenal de 
formity, and (5) that, if the patient 1s 
operated upon late, there must be proof 
that he is still bleeding. As far as the first 
point is concerned, 1f there is not assurance 
that the patient has actually vomited blood, 
it is casy to insert a nasogastric tube to 
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determine the presence of gross blood in 
the stomach or duodenum. It is important, 
through the history, physical examination, 
laboratory tests, and even emergency fluor- 
OSCOPY, to determine the presence or ab- 
sence of esophageal varices. In a few 
instances esophagoscopy will be required. 
While bleeding from varices is no less an 
emergency, the surgical approach in the 
latter is preferably through the chest, and 
not through the abdomen.  lurthermore, 
the emergency may in some instances be 
controlled by the Blakemore tube, or 
similar tamponade balloon. If, at the time 
of the initial cross matching of blood, the 
platelet count, prothrombin time, and coag- 
ulation and bleeding times are taken, the 
possibility of an underlying blood dyscrasia 
can be eliminated. If the patient has pre 
vious x-ray evidence of duodenal ulcer, 
there may be no reason to subject him to 
Huoroscopy in the emergency. However, 
without such) previous documentation, an 
emergency fluoroscopy is less hazardous to 
the patient than a blind search by the sur 
geon in the operating room. The patient 
can be given adequate blood transfusions 
in the x-ray room just as in the surgery. 
lor him to die in the x-ray room is no 
more tragic than for him to die in his bed 
room or in the surgery. It is true that 
close cooperation between the surgeon and 
the radiologist, so that each is thoroughly 
cognizant of the patient’s status, is essen 
tial. Although the radiologist in the eme* 
gency is) limited his manipulations, 
and although a blood clot can obscure an 
uleer crater, it 1s surprising how often he 
can demonstrate deformity or other evidence 
suggesting a chromic ulcer. Where surgery 
is undertaken after a prolonged period of 
bleeding, say 48 hours or more, the surgeon 
should make sure that the failing condition 
of the patient is due to continued hemor 
rhage and is not the deteriorated state of 
irreversible shock resulting from prolonged 
hypoxia of the brain and other vital centers. 
Costello has cited instanees which the 
patient was thought to be in shock from 
continued bleeding, when, in fact, the bleed- 
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BLEEDING PEPTIC ULCER 


ing vessel was found to have thrombosed 
and death resulted from irreversible dam- 
age to brain centers, 


Operation is usually under general in 


halation anesthesia, administered by way of 


intratracheal intubation. though at 
laparotomy one demonstrates chronic duo 
denal ulcer, one should also inspect most 
carefully the residual fundus of the stom 
ach, visualizing it into the esophagus to 
ensure against secondary superficial ero 
sions which might not be easily palpated 
This 
essential if a 
We use 


a sterile sigmoidoscope for this purpose, 


and which might continue to. bleed. 


search becomes even more 


chronic uleer is not demonstrated. 


and place it initially through the gastros 
tomy wound to confirm the presence of 
blood and to search for the bleeding site up 
into the esophagus and down into the duo 
denum. The search for evidences of portal 
hypertension, cirrhosis of the liver or en 
larged spleen, hiatal hernia, and Meckel’s 
diverticulum should be carefully executed, 
and recorded as well in the operative find 
ings for future reference. If the bleeding 


spot is not demonstrated and if the five 


preoperative rules listed above have been 


adhered to, then one should empirically do 


distal 
doubly careful at the same time to explore 


a two-thirds gastrectomy, — being 
the remaining fundus of the stomach again 
for possible overlooked superficial erosion. 
Gray and associates, at the Mayo Clinic, 
that which the 
bleeding site could not be found bleeding re 


showed in 60 instances in 


curred in 63 in which empirical gastric 
resection was not done and in only 11 


in which it was done, the cases being 


equally divided between the series. 


Often after removal of the stomach, when 
it is turned inside out, the small erosion 


responsible for the hemorrhage can be 


demonstrated. One point in technique 


might be mentioned. In the chronic pene 


trating duodenal ulcer that is bleeding, 


there is no substitution for resection of the 
Methods 
of excluding the ulcer into the duodenal 


ulcer to control the hemorrhage. 
stump are not satisfactory for control of 
hemorrhage. Where resection is very dith 
cult, the method of Strauss of transecting 
the duodenum distal to the uleer, and then 
reiracting the proximal cuff of duodenum 
upward and resecting the ulcer in a reverse 
manner, can be helpful in avoiding injury 
to the pancreas. 


1118 Ninth Ave. (1) 
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Observations on the Management of the Complications 
of Peptic Ulcer 


JOSEPH B. KIRSNER, M.D., Chicago 


Despite lack of knowledge of the funda- 
mental cause of peptic ulcer, much is known 
of the pathogenesis of the disease and its 
Medical 
chiefly upon the principles of control of 


treatment, management, based 
gastric acidity, and maintenance of general 
health are effective in most patients; com- 
plications, though not prevented completely, 
are less frequent with sustained treatment. 
Occasionally, therapy itself responsible 
for troublesome problems. [Excessively re- 
strictive and impractical diets, for example, 
may maintain or intensify existing nutri- 
tional deficiencies, indirectly retarding the 
complete healing of peptic ulcer. The elimi- 
nation of irritants in food and drink is a 
useful therapeutic readily accom- 
plished) without: limitation of calories or 
nutritional elements. Antacids, though very 
useful when administered properly, may 
cause severe constipation, especially in the 
very ill or elderly, debilitated patient. Un- 
recognized or inadequately treated fecal 
impactions may cause intestinal obstruction, 
with the added hazards of stereoral ulcera 
tion of the descending colon or sigmoid, 
perforation, peritonitis, and death. Antacid 
medication peptic ulcer, therefore, re- 
vigilance and appropriate 
fune- 


quires constant 


laxatives to maintain normal bowel 
tion. 

milk 
bicarbonate and 


“milk- 


alkali,” or hyperealeemic, syndrome; differ- 


intake of and ant- 


sodium 


The excessive 
acids, as 


caletum carbonate, may cause the 
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entiation from hyperparathyroidism — in 
difficult. 
clinically by headache, 


milk 


anorexia, nausea and vomiting, and emo- 


individual cases is The disorder 
is characterized 
weakness, distaste for and 
tional disturbances, with temporary changes 
The features 


are elevated serum calcium and, occasion- 


in personality. biochemical 
ally, alkaline phosphatase, lowered serum 
chloride and alkalosis, elevated blood urea 
nitrogen, and temporarily diminished renal 
function. The milk-alkali syndrome is more 
likely to occur in older patients with hyper- 
tension, in preexisting impairment in renal 
function, or when renal physiology has 
been disturbed by gastrointestinal hemor- 
rhage, or by electrolyte and fluid depletion 
after vomiting or the aspiration of large 
amounts of gastric content. The biochemi- 
cal changes disappear, and symptoms sub- 
side promptly after discontinuance of milk 
and alkali; isotonic or hypertonic (2¢¢ or 
3) sodium chloride in dextrose and water 
or ammonium chloride solution in- 
travenously may be required) in-patients 
with severe electrolyte disturbances. Aware- 
ness of the possibility of these biochemical 
changes and appropriate analyses are desir- 
able, therefore, in the medical management 
of peptic ulcer. Anticholinergic drugs, pre- 
scribed as adjuncts to suppress the produc- 
tion of hydrochloric acid facilitate 
control of gastric acidity, may cause unde- 
sirable side-effects, especially urinary reten- 
tion, elderly with an 
The 


central 


enlarged 


prostate. toxic effects of atropine 


upon the nervous system, with 
psychotic reactions, are not observed with 
current anticholinergic compounds, admin- 


istered in proper dosage. 
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The “medical complications” of peptic 
ulcer, though not insignificant, are far less 
important therapeutic problems than the 
“surgical” complications. While many com- 
plications are related obscurely but directly 
to the “natural” history of the disease, 
numerous problems seem ascribable to  in- 
adequate therapy prescribed by the physi- 
cian and to lack of cooperation of the 
patient. There is little difference of opinion 
in the urgency of immediate operation for 
perforation of peptic ulcer. Medical man- 
agement with continuous gastric suction; 
administration of electrolytes, fluids, and 
antibacterial agents, and other supportive 
measures may be surprisingly effective, and 
may be considered in patients with  rela- 
tively localized perforations, seeking care 
24 hours or longer after rupture of the 
ulcer, and also in “poor-risk” patients. In 
general, however, immediate suture of the 
perforation remains the accepted procedure, 
Partial gastric resection also may be per- 
formed in selected patients, in good general 
health, with a history of ulcer recurrences; 
the decision for the combined procedure 
should not be routine, and perhaps is best 
undertaken by both the surgeon and the 
internist evaluating the problem. 

Obstruction, in’ the 
denal ulcer, at the pylorus in pyloric-chan 


duodenum duo- 
nel ulcer, and rarely in gastric ulcer because 
of contraction of the lesser curvature, 1s 
the most frequent indication for surgery in 
peptic ulcer. The operative procedure is 
determined by the ulcer and its location, 
by the individual case, and by the expert- 
ence and skill of the surgeon. Gastric re- 
tention is the important 
indication of obstruction, but not all in- 
the usual 
Indeed, the 


most clinical 


stances indicate obstruction in 
mechanical, irreversible sense. 

great majority of cases with gastric reten- 
tion are caused by active ulceration, the 
associated inflammation and edema narrow- 
ing the channel, at least temporarily. 
Medical management, with constant gastric 
suction, and effective antacid therapy re- 
HCl from the 


While healing 


move the irritant effect of 
ulcer, facilitating healing. 


Kirsner 


begins immediately, several days or longer 
may be required before the “inflammatory 
obstruction” is relieved completely. Conse 
quently, in the absence of other evidences 
of irreversible obstruction, the decision for 
operation in patients with gastric retention 
may be delayed until after 7 to 10 days of 
adequate therapy. If gastric retention per 
sists, Operation is indicated; if there is no 
further 


obstruction, medical 


treatment may be continued. 


evidence of 


Massive hemorrhage complicates — the 
course of peptic ulcer in 206 or 250 of 
cases. Some persons, for obscure reasons, 
appear to have a tendency to recurrent 
bleeding. Hemorrhage is more frequent 
and severer in postbulbar duodenal ulcers, 
in men than in women, and in patients 
above the age of 50. The most effective 
approach to the problem consists in careful 
cooperative observation of the patient by 
both internist and surgeon, with primary 
responsibility for therapy assumed by the 
internist. Medical treatment should be me 
ticulous, and 
maintained day and night. Persistent bleed 
ing with inability to maintain an adequate 
blood) volume despite blood 
(“test of notwithstanding 


careful antacid therapy necessitates opera 


continuously supervised, 


transfusions 
transfusion” ) 


tion. While the decision preferably is made 
within 48 to 96 hours, resolution of the 
problem may require a longer time; this 
interval is not necessarily hazardous if the 
maintained 
Other indications for 


patient’s general condition 
adequately. surgery 
in bleeding peptic ulcer are recurrent hem 
orrhage, the associated complications of 
perforation or obstruction, and stomal ulcer 
with bleeding. 

Intractability in peptic ulcer, impor 
tant complication and a frequent indication 
for surgery, requires careful definition, for 
many ulcers so classified are refractory only 
because of inefficient therapy, poor coopera 
tion by the patient, or inadequate treatment 
preseribed by the physician. Correction of 


these reversible situations results the 


healing of peptic ulcer, without surgery. 


Ulcers in males are more likely to be re 
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sistant to therapy than in females, but there 
are exceptions. Gastric, pyloric-channel, or 
postbulbar duodenal uleers may present 
special problems contributing to  intracta- 
bility. Gastric hypersecretion may be so 
pronounced as to resist all antacid and 


antisecretory measures. Uneontrollable” 


pain per se is not an adequate basis for 
the classification of intractability, except in 
the small percentage of patients in whom 
perforation or obstruction has produced a 
medically irreversible situation, Continued 
ulcer pain almost always denotes inefficient 
therapy and imadequate control of gastric 
acidity. Sufficient quantities of antacid and 
antisecretory drugs, supplemented by gas 
tric aspiration, by removing HCl, relieve 
pain completely; the details of the program 
must be 
Attempts to control uleer pain merely with 


adapted to the individual case. 


sedatives or, worse, with opiates not only 
are unwise but unphysiological; for ulcer 
pain is caused primarily by the contact of 
HCL with exposed nerve endings inthe 
base of the ulcer crater; and neutralization, 
suppression, or removal of the acid elimi- 
nates the pain. 
Recurrences of peptic ulcer obviously 
are responsible for many of the complica 
tions. In some patients the tendency to 
recurrence 1s SO pronounced as to constitute 
a complication. While such a course justi- 
fies serious consideration of operative inter 
vention, the significance of the indication 
is established only if medical supervision 
has been adequate; problems such as exces 


A, M. A, ARCHIVES OF SURGERY 
sive physical fatigue and emotional unrest 
have been dealt with satisfactorily, and the 
recurrences have taken place despite the 
elimination of ulcerogenic drugs, alcohol, 
and excessive use of coffee and tobacco. 
Like surgery is not 
the panacea for peptic ulcer. In addition to 


medical treatment, 
a variable, but not inconsequential, mortal- 
ity, gastric Operations may cause important 
disturbances gastrointestinal physiology 
and, indeed, may fail to prevent further 
hemorrhage or recurrence, especially in pa 
tients with duodenal ulcer. However, ap- 
plied skillfully and properly, surgery is an 
extremely valuable, indeed, indispensable, 
approach to the complications of peptic 
ulcer: perforation, persistent hemorrhage, 
obstruction, and stomal uleer and = gastro 
jejunocolic fistula developing after gastric 
surgery. Increasing knowledge of gastric 
physiology and secretion has improved. the 
surgical approach to the complicated ulcer, 
permitting selection of the procedure most 
suitable to the individual problem. In the 
absence of preventive or curative measures, 
the goals of therapy in peptic ulcer continue 
to be complete healing of the uleer and the 
The 


plishment of these objectives will depend 


avoidance of complications. accom. 


largely upon the orientation and coopera- 
tion of the patient and the interest and. skill 


of the physician in maintaining an effective 


medical program. 
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X-Ray Examination in Hemorrhage from the Upper 


Gastrointestinal Tract 


LEO G. RIGLER, M.D., Los Angeles 


The patient with bleeding from the gas- 
trointestinal tract presents some very special 
problems. The need for determining the 
source of the hemorrhage is imperative if 
to 
especially since this may take the form of 


intelligent therapy is be undertaken, 


emergency surgery. In the acute case, it is 
commonly difficult to determine the source 
of the bleeding, since the history may be 
inconclusive and other findings of little 
significance. 

The roentgen examination of the gastro- 
intestinal tract is a procedure involving 
some complexity; certainly, it is not easy 
nor free from hazard. It is necessary, usu 
ally, to bring the patient to the x-ray de 
partment, and even transportation may 
present some difficulties under the cireum- 
the 


with 


stances. Nevertheless, we have used 


x-ray procedure consistently, even 


seriously anemic patients who have bled 


very profusely, because the results were 
often helpful in the conduct of the case. 
The conception that the welfare of the 


patient might be seriously prejudiced by 
this procedure, which pervaded our litera 
ture and our thinking many years ago, has 
been largely abandoned. It is true that the 
manipulation incident to roentgen examina- 
the of 
barium meal into the stomach does involve 


tion and introduction the heavy 


the risk of increasing or reactivating the 
hemorrhage. Therefore no such procedure 
should be undertaken unless the conditions 
are such that adequate therapeutic measures 
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can be introduced at once. Such patients 
must, of course, be hospitalized, and under 
conditions where transfusion or other life 
In 
a long experience along these lines, how 


saving measures are readily available. 


ever, | have never seen any serious results 
which might be attributed to the roentgen 
examination. 


lor purposes of such a study, various 


procedures should be undertaken, a 


fairly definite order. First of all, simple 
films of the abdomen made with the patient 
in the supine and upright) positions, and, 
preferably, a third film with the patient in 
the lateral should be 
made without the introduction of any con 


decubitus position, 


trast. This can be done with the patient 
in bed if necessary and, as a preliminary 
of 


rhage from the gastrointestinal tract may 


survey, is great importance. 


be accompanied by other abnormalities, 
such as perforation, or impending pertora 
tion, which might contraindicate the intro 
duction of contrast mediums. The findings 
then, which can be exhibited in such simple 
films, may be most instructive. The pres 
ence of gas under the diaphragms, or the 
demonstration of a local pocket of gas in 
the region of the stomach, would suggest 
perforation, free or sealed off, the symp 
toms of which might be masked by the hem 
orrhage. [Elevation of the diaphragms may 
be of some importance as indicating the 
presence of irritative the 


an process in 


peritoneum. A severe degree of ileus or 
extreme distention of the stomach may also 
be demonstrated and may indicate the need 
for suction. At the same time, a simple 
film of the chest may reveal complications 
incident to the hemorrhage, such as pneu 


monia Or an aspiration process. 
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Assuming that there are no undue com- 
plications of the kind indicated revealed by 
the simple examination of the abdomen, the 
patient should then be taken to the x-ray 
department and contrast examination un- 
dertaken with barium in small quantity and 
with the least amount of manipulation of 
the abdomen consistent with a reasonably 
good examination. 

The esophagus is first examined, and the 
presence or absence of varices or erosive 
changes at the lower end of the esophagus 
can usually be demonstrated by this means. 
A small amount of contrast medium only 
need be given, and the examination can be 
made entirely in the horizontal position for 
this purpose. The patient must be put in 
a variety of positions, particularly in the 
right oblique prone position, in order to 
bring out the distal end of the esophagus 
effectively. Efforts at changes in respira- 
tion to produce changes in pressure within 
the thorax and abdomen may be under- 
taken, but must be approached with caution. 
Such maneuvers, which help in the diagno- 
sis of esophageal varices, can be done if 
the patient is reasonably cooperative and is 
not Multiple films are usually 
made by the spot-film method under fluoro- 


comatose. 


scopic control. 

The absence of any abnormal roentgen 
findings as determined by these maneuvers 
does not, of course, exclude varices, since 
in only about 75% of the cases can varices 
be demonstrated. A positive finding, how- 
ever, is an extremely important indication 
of the localization of the hemorrhage. The 
presence of an erosive process such as 
esophagitis, with or without a hiatus hernia, 
and with or without local ulcer, can be 
determined in a higher percentage of cases. 
Spasm, ulceration, irregularity, and contrac- 
tion of the distal end of the esophagus are 
readily demonstrated, and may likewise in- 
dicate the source of the hemorrhage. 

If the esophagus is negative, the exam- 
ination proceeds with a study of the fundus 
of the stomach, again using various hori- 
zontal positions, but some examination in 
the semiupright or upright position is also 
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highly desirable. The presence of a hiatus 
hernia, of a tumor mass, or of ulceration 
in the fundus of the stomach can thus be 
determined. | would emphasize the useful- 
ness of gas in the stomach with the contrast 
medium in determining the presence of a 
tumor. [Examination with the patient in the 
Trendelenburg position is seldom of great 
value, but studies made with the patient 
supine with the left side elevated may per- 
mit the demonstration of 
upper end of the stomach. 

The remainder of the examination is 
continued in the usual fashion, the re- 
mainder of the stomach, pylorus, and duo- 
denum being studied. Because of the small 
amount of barium and the limitation on 
manipulation, a negative diagnosis is of 


ulcers the 


much less significance than in the ordinary 
examination of the ambulant patient. Posi- 
tive findings, however, may be of very great 
value, and therefore justify the efforts 
which are being made. 

Particular attention should be given to 
the apex of the duodenal bulb and to the 
second, or descending, portion of the duo- 
denum. The hemorrhages 
from ulcers of the duodenum usually occur 
from the postbulbar ulcer, which tends to 
erode the pancreaticoduodenal artery. Such 
ulcers are readily demonstrable, provided 
careful examination of the second portion 
of the duodenum is undertaken. The ten- 
dency to stop the examination when the 
doudenal bulb has been seen, especially 
when the patient is quite sick, is an under- 
standable one, but may result in the failure 
to discover the source of the bleeding. Ob- 


most violent 


viously, other lesions of the second portion 
of the duodenum, such as tumors and ulcers 
lower down, must be looked for, but these 
are far less common. 

Numerous devices have been suggested 
to facilitate this type of examination and 
to make it less hazardous. One of these is 
the introduction of a watery, absorbable 
contrast medium, such as one of the iodine 
compounds which are commonly used for 
intravenous urography. Such mediums have 
the great advantage that they do not dehy- 
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drate and are not likely to produce obstruc- 
tion. They are not as heavy as the barium, 
and therefore do not distend the stomach. 
They have the disadvantage of a lower 
degree of opacity, and they do not coat the 
stomach wall in the same fashion as does 
barium. Unless there is some suspicion of 
either obstruction or impending  perfora- 
tion, | should prefer to use barium sulfate, 
despite the advantages of the iodine com- 
pounds. 

Since many of these patients are vomit- 
ing, it may be necessary to introduce the 
contrast medium through a tube in the 
This 


the possibility of demonstrating a lesion in 


stomach. obviously may eliminate 


the esophagus, but it is still possible to find 


Rigler 


a gross lesion in the stomach or duodenum. 

Care should be exercised, in view of the 
bleeding, not to mistake clots or masses of 
blood the 


stomach or duodenum for 


tumors. Mottled shadows characteristic of 
an irregular distribution of the barium usu- 
ally indicate the presence of foreign par- 
which, in_ this 
situation, may well be the result of clotted 
blood. 


ticles in the stomach, 


Despite the difficulties involved, the x-ray 
examination of the patient with upper gas- 
trointestinal bleeding is most rewarding, 
and should be undertaken whenever there 
is any doubt whatever as to the diagnosis 
or as to the conduct of treatment. 


4833 Fountain Ave 
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Prognosis When Patient Develops Marginal Ulcer 
After Subtotal Resection for Duodenal Ulcer 


WALTMAN WALTERS, M.D., Rochester, Minn. 


Two series of cases form the basis for 
my discussion of treatment of gastrojejunual 
ulcer following previously performed gas- 
troenterostomy or partial gastrectomy. The 
first series consists of 301 cases in which 
operation for gastrojejunal ulcer was per- 
formed at the Mayo Clinic. In 186 of these 
cases the gastrojejunal ulcer had developed 
after gastroenterostomy, and in 115 it had 
The 


interval between the previous operation and 


followed partial gastrectomy. mean 
the definitive operation for gastrojejunal 
11.2 years 
previous gastroenterostomy and 3.7 years 


ulcer was for those having 
for those having previous gastric resection. 
Of the 301 patients, 91% were men and 9% 
women. A history of hemorrhage from the 
ulcer, or evidence of it, was found in about 
half of the cases (149), and perforation 
The 


perforation occurred mostly as a complica- 


into the colon was present in 6.5%. 


tion of gastrojejunal ulcer after gastroen- 
terostomy, 16 of our 20 cases being in this 
group. 

My second series consists of 113 > cases 
studied 6 to 10 years after operation for 


gastrojejunal ulcer at the Clinic. In 100 
cases the gastrojejunal ulcer had developed 
after gastroenterostomy and in 13° after 


In this series 8300 of the 


patients were men and 17% were women. 


gastric resection. 


The diagnosis of gastrojeyunal ulcer is 
made principally on the basis of the pa- 
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tient’s history of recurring symptoms of 
ulcer with or without its complicating fea- 
tures. In Series | a positive roentgenologic 
diagnosis of ulcer was made in 50% of 
the cases in which the ulcer followed gastric 
resection and in 37% in which it followed 
gastroenterostomy, although disturbance or 
abnormality of the anastomosis was noted 
in an additional 29% of the former and 
also in 29% of the latter. Free hydrochloric 
acid was present in 96% of the cases of 
gastrojejunal ulcer after gastroenterostomy 
and in 78% of the cases after gastric re- 
section. 

My findings indicate that in more than 
70% of the cases in which gastrojejunal 
ulcer develops after adequate gastric resec- 
tion, vagotomy can be expected to give 
excellent results, with a low operative mor- 
tality rate (about 1%). If re-resection is 
deemed advisable by the surgeon, vagotomy 
may be added without greatly increasing 
the operative risk and may give the patient 
additional protection against further ulcera- 
tion. When gastrojejunal ulcer develops 
after gastroenterostomy, vagotomy can give 
excellent results in 77.8% of cases, whereas 
gastric resection can give them in 86.5%. 

Significantly, in the vagotomy group in 
my first series free hydrochloric acid was 
present before vagotomy in all cases in 
which gastrojejunal ulcer developed after 
gastroenterostomy and in 77.9% of cases 
in which the ulcer developed after gastric 
resection. 

Vagotomy for ulcers that followed gas- 
troenterostomy produced achlorhydria 
only 28% of cases, whereas gastric resec- 
tion produced it in 80% of such cases. 
Vagotomy for the gastrojejunal ulcer that 
had followed resection 


gastric produced 


| 

| 
if 
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achlorhydria in 54% of the cases, whereas 
gastric re-resection produced it in 50%. 
The higher the incidence of achlorhydria, 
the better the results in any group. 

In the past the surgical treatment of 
gastrojejunocolic fistula has carried a high 
operative mortality, whereas in 20) cases 
included in one of my series there were 
Of the 15 patients 
This not 


no operative deaths. 
traced, 13 had excellent results. 
only reflects improved surgical techniques, 
but demonstrates the important role of anti- 


biotics, improved anesthesia, and better 
supportive measures that are available 
today. 
Walters 


In the second series the results of the 
sillroth | and Billroth Il types of resection 
for gastrojejunal ulcer after gastroenteros- 
tomy were compared 6 to 10 years after 
gastric resections. The Billroth IL type of 
resection (gastrojejunal anastomosis) gave 
excellent or good results in 82.9% of cases 
and fair results in an additional 7%, where- 
as the Billroth | type gave excellent or good 
results in 69% of the cases and fair results 
in 7.7%. The incidence of unsatisfactory 
results, including recurrences, was LO% for 
the Billroth Il operation and 23% for the 
sillroth I. 


Mayo Clinic, 200 First Street S. W 
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Recovery of Renal Function After Ureteral Deligation 


FRANK HINMAN Jr., M.D., San Francisco 


The surgeon, after accidentally ligating a 
ureter, asks himself: “How long can the 
ureter remain obstructed before the kidney 
is irreversibly damaged?” This question 
presupposes some time limit before which 
release of the obstruction will allow. return 
of renal function but after which the kidney 
is irreparably damaged. 

That this supposition is erroneous was 
nicely demonstrated by Widén! in experi- 
ments on dogs in which continuity of a 
ligated ureter was restored after varying 
periods of complete obstruction. He showed 
that renal damage was progressively greater 
the longer the obstruction continued. lor 
example, after recovery from 10 days of 
obstruction, renal function, as measured by 
reduction in’ renal weight, and by inulin 
and p-aminohippuric acid) clearance, was 
30% 


from 20 days of obstruction, the reduction 


about below normal. After recovery 
was about 50%, and from 30 days, about 
70%, the least reduction being 42% below 
normal and the greatest 91% below. 
Submitted for publication Dec, 2, 1958. 
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It then becomes clear that no “safe” in- 
terval exists before irreversible renal injury 
occurs, but, rather, that permanent damage 
begins at the moment of ligation. In dogs, 
renal damage becomes so severe after about 
35 days that the kidney alone would not 
support life should the other kidney later 
be injured. 

Certain reservations are necessary when 
The 
human kidney is more resistant to hydro- 
nephrotic atrophy than is the kidney of the 
dog. Ureteral injury in the human patient 


these concepts are applied clinically. 


does not necessarily result in complete ob- 
Finally, if the function of the 
other kidney was not completely normal, 


struction. 


renal counterbalance would increase the de- 
gree of recovery of function of the ob- 
structed kidney after deligation. 

The experimental evidence, however, will 
force us to reoperate at the earliest feasible 
time after accidental ureteral ligation. 


University of California Medical Center (22). 
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Cross Clamping of the Descending Thoracic Aorta 


Effect on Blood Flow, Blood Pressure, and Survival; an Experimental Study 


GUSTAVO BOUNOUS, M.D., and HAROLD KING, M.D., Indianapolis 


Occlusion of the thoracic aorta for pro- 
longed periods of time is often followed by 
ischemic damage or death. Considerable 
variation in the ability of animals and man 
to withstand this insult has been recorded 
in the literature. Since the amount of col- 
lateral blood flow reaching the lower part 
of the body during the time of aortic cross 
clamping is probably one of the most im- 
portant factors contributing to the animal’s 
eventual survival, it seemed worth while to 
study some of the circumstances that might 
affect this mechanism. In this report, the 
influence of the level and extent of aortic 
occlusion relative to the amount of collateral 
blood flow serving the tissues below the 


clamps was studied. 


Methods 


Mongrel dogs were used. Anesthesia was in 
duced and maintained by the intravenous admin 
istration of 3 to 4 ml. of 5% thiopental sodium 
An endotracheal tube was passed, and oxygen was 
administered by means of a respirator. The in 
ferior vena cava was cannulated with a_ plastic 
catheter, which was introduced through the femoral 
A left thoracotomy was performed, and the 


direct 


vein 


thoracic aorta was cross clamped under 


vision. 


The rate of blood flow was measured by a direct 
technique. Venous blood was picked up from the 


inferior vena cava. It was collected by gravity 


flow into a burette which was placed about 30 to 50 
cm. below the level of the animal. The burette was 


placed in warm water to prevent body cooling 
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From the burette, the blood was taken through a 
Sigmamotor pump and introduced into the superior 
vena cava or right atrium. The rate of flow was 
determined by stopping the pump and measuring 
the length of time for the blood level in the burette 
to rise 50 ml. This measurement was then con- 
verted into the rate of blood flow in milliliters per 
kilogram per minute. 

Mean blood pressure was usually monitored di 
rectly with a U-tube of mercury after introduction 
catheter into an 
Statham 


Twin-Viso Cardiette were 


of a_ polyethylene appropriate 


artery. Occasionally a pressure trans- 


ducer and a Sanborn 
used to record end arterial pressures. Body tempera- 
ture was observed by placing a thermistor in the 
midesophagus. 

In 20 dogs survival studies were done. Operations 


The de 


scending aorta was clamped for one hour at two 


were performed under sterile conditions 


different levels. In one group the aorta was oc 
cluded just below the left subclavian artery, and in 
the other, just above the diaphragm. The thoracic 
wound was closed, and the animals were then ob 


served 


1 CLAMP BELOW SUBCLAVIAN ARTERY | 


[1 CLAMP - INTERSPACE | 


| 1 CLAMP ABOVE DIAPHRAGM | 
L J 


= o*, 


MEAN BLOOD FLOW FROM INFERIOR VENA CAVA (mi/K/ Mir 


CLAMPED 
ot 


+ 
MINUTES 5 


TIME APTER 


Fig. 1— Average rate of blood flow from the 
inferior vena cava after cross clamping the descend 
ing thoracic aorta, showing that the flow was 
greatest in that group in which the aorta was oc- 
cluded just below the left subclavian artery. The 
flow became less when the aorta was singly clamped 
more caudally or when it was doubly clamped 
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TasLe 1—Mean Blood Flow from Inferior Vena Cava in Milliliters per Kilogram 
ber Minute 


No.of — 
Position of Clamps Dogs 5 
One clamp below subclavian artery 5 25.7 
One clamp 6th interspace 5 22.0 
One clamp above diaphragm 5 16.6 
‘Two clamps 5 12.0 


Experimental Results 


The rate of blood flow from the inferior 
vena cava after clamping the thoracic aorta 
was measured in 20 dogs over a 60-minute 
period of time (Fig. 1 and Table 1). Four 
groups of five dogs each were studied. The 
descending aorta was singly cross clamped 
at its origin in the first group, near the 


200 


tom. 


20+ 


10 ss” 4 
| 


MINUTES—® 5 10 15 20 2 3 35 45 


MEAN BLOOD PRESSURES 


TIME APFPTER CLAMPING 
CLAMP BELOW SUBCLAVIAN ARTERY 1 CLAMP - 6th INTERSPACE 
CLAMP ABOVE DIAPHRAGM 


2 CLAMPS 


Fig. 2.—The average end blood pressures in the 
carotid and femoral arteries in four groups of dogs 
after cross clamping the descending thoracic aorta. 
The femoral artery pressure was highest when the 
aorta was occluded just below the left subclavian 
artery. The femoral pressure became less when 
the aorta was singly clamped more caudally or 
when it was doubly clamped. 


Time, Min., After Clamping 


10 3 4 4 50 55 60 


28.2 27.0 25.4 25.5 25.2 25.1 26.7 28.3 25.6 24.9 26.2 
20.3 20.6 203 21.8 21.4 20.4 19.5 203 184 18.3 18.3 
144.6 13.9 148 134 15.1 15.5 154 14.5 15.1 159 143 
11.8 120 12.0 11.6 108 110 114 100 94 95 10.0 


midpoint in the second, and at its caudal 
end in the third. In the fourth group, the 
descending aorta was doubly cross clamped. 
One clamp was placed just below the base 
of the subclavian artery, and the other, just 
above the diaphragm. In all, the rate of 
blood flow from the inferior vena cava fell 
rapidly after clamping. Throughout the 
60-minute period, the average rate of flow 
was greatest in those animals in which only 
one aortic clamp was placed just below the 
base of the subclavian artery. When the 
clamp was placed lower, the rate of flow was 
less. When the aorta was occluded in the 
mid descending thoracic portion, the aver- 
age rate of flow was smaller than in the 
first. When it was clamped just above the 
diaphragm, the flow was still less. Through- 
out the period of study the rate of flow was 
least when the whole extent of the descend- 
ing thoracic aorta was excluded by double 
cross clamping. 

Carotid and femoral blood pressures were 
monitored in each of the four groups of 20 
dogs (Fig. 2 and Tables 2 and 3). In all, 
there was a rapid rise in mean carotid 
blood pressure. This was immediately due 
toa greatly increased systolic phase (lig. 3). 
The diastolic pressure rose later. After five 
minutes the mean pressure was elevated 
from 40 to 50 mm. of mercury above that 


TABLE 2.—Mean Blood Pressures in Carotid Artery 


No. of Before 


Position of Clamps Dogs Clamping 5 
One clamp below subclavian 5 141 193 
One clamp 6th interspace 5 130 177 
One clamp above diaphragm 5 135 174 
Two clamps 5 137 180 
26/520 


Time, Min., After Clamping 
10 15 20 25 30 35 40 45 50 55 60 
184 184) 185) 185) 187) 182) 180) 178) 178168 
174 «175 «177, 168160 
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TABLE 3.—Mean Blood Pressures in Femoral Artery 


Time, Min., After Clamping 


No. of Before - 

Position of Clamps Dogs Clamping 5 10 15 @O@ 86 0 3 40 4 5 55 
One clamp below subclavian 5 141 37 33 37 35 34 37 39 38 37 40 39 40 
One clamp 6th interspace 5 130 21 21 22 21 23 24 26 23 a4 23 22 23 
One clamp above diaphragm 5 135 20 19 19 17 18 18 18 18 18 19 18 
Two clamps 5 137 2 it 2 2 

Fig. 3.—Carotid artery 320 : 
before and after cross BLoop 70—> 
clamping the descending | PRESSURE ¢@ 
aorta, showing the almost mm. Hg 80 ae 
immediate increase in the ; 
pulse pressure after the 
aorta is clamped. 

AORTA CLAMPED 


The de- 
gree of rise in carotid pressure was not 
greatly affected by the level of the clamp. 
A gradual depression in blood pressure oc- 
curred during the 60-minute period of aortic 
occlusion. 


obtained before aortic clamping. 


The femoral artery blood pressure imme- 
diately fell with aortic cross clamping. The 
mean femoral blood pressure varied with 
the level at which the clamp occluded the 
aorta just below the base of the subclavian 
artery. The femoral pressure decreased as 


the clamp was placed at a lower aortic level. 
The lowest average femoral blood pressure 
was in those animals in which the descend- 
ing aorta was doubly clamped above and 
below. After the initial fall, the femoral 
pressure was well maintained, and in some 
groups there was a tendency for a slight 
rise in pressure to occur gradually. 

the carotid 
pulse pressure increased, whereas the fem- 


Following aortic occlusion 


oral artery pulse pressure was nearly oblit- 


erated. Over the course of the 60-minute 


Fig. 4 


Femoral artery 


blood pressure recording 


The first portion of the 


tracing shows the blood 


pressure after the de- 


scending 


aorta was 
clamped slightly above 
the diaphragm. The de- 


scending aorta was then 


additionally clamped just 


below the subclavian ar- 


tery. After application of 


the second 


SECOND AORTIC CLAMP 


clamp, the 
pulse pressure was oblit- 
blood 


erated, and the 


Bounous—K ing 


pressure fell 
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Taste 4.—Mortality and Morbidity After Cross Clamping the Descending Aorta 
for One Hour 


Death 
Paraplegia 

Within — No 
Six Hours Within Mild Disability 
No. of After Twenty- Severe and and/or Following 
Dogs Operation Four Hours Permanent ‘Temporary Operation 

Aorta clamped immediately below base of left 10 0 1 1 2 6 

subclavian artery 
Aorta clamped just above diaphragm 10 8 0 2 0 0 


period, the carotid arterial pulse pressure 
gradually decreased toward control values. 
If only one clamp was placed just below 
the point of origin of the subclavian artery, 
a slight oscillation was present in the fem- 
oral artery tracing; however, if the whole 
extent of the descending thoracic aorta was 
occluded, the femoral pressure wave became 
flat (lig. 4). 

Twenty animals were operated upon un- 
der sterile conditions. The descending aorta 
was clamped at its origin in 10 dogs and at 
its end, just above the diaphragm, in 10. 
The results are shown in Table 4. When 
the descending aorta was occluded just 
above the diaphragm, & of the 10 dogs died 
in shock within a few hours after operation. 
The two that survived developed severe 
permanent paraplegia. When the aorta was 
clamped just below the left subclavian ar- 
tery, only one death occurred in the first 
24 hours, and only one animal developed 
severe and permanent paraplegia. Two de 
veloped mild paraplegia. Six did not dem 
onstrate any injury, 


Comment 


Mur results indicated that the level and 
extent of aortic occlusion played an impor- 
tant role determining the amount of 
blood flow to the tissues below the clamps. 
Regardless of the level or extent of aortic 
occlusion, a precipitous drop in blood flow 
into the tissues of the lower half of the body 
occurred as soon as the aorta was occluded. 
The average normal blood flow from the 
inferior vena cava was previously measured 
in this laboratory by this method and was 
found to be 88 ml/kg/min.! After the aorta 
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was clamped, the mean flow in the inferior 
vena cava fell to 26 ml/kg/min. in the group 
with the highest flow and to 12 ml/kg/min. 
in that with the lowest flow. The decrease 
in the rate of flow was definitely affected 
by the level and extent of aorta occluded by 
the clamps. In those animals in which only 
a narrow portion of the vessel was occluded 
by one clamp, the resulting collateral blood 
flow was greater than when the whole ex- 
tent of the descending thoracic aorta was 
occluded with two clamps. In some, this 
greater flow produced a slight pulse pres- 
sure in the femoral artery tracing, whereas 
the decreased collateral flow resulting from 
doubly occluding the descending aorta re 
sulted in a flat tracing. 

It seemed evident that the lower the clamp 
was placed on the dog’s thoracic aorta the 
less blood flow the distal tissues received. 
In those in which a clamp was placed just 
above the diaphragmatic hiatus, the average 
blood flow was less than two-thirds of that 
occurring when a single clamp was_ placed 
just below the base of the subclavian artery. 
The blood pressure in the lower segment of 
the body was also consistently lower when 
the clamp was placed at the lower level than 
when the clamp was placed higher. 

Our blood pressure and flow data agree 
well with our own survival studies and those 
done by Pontius and associates.* They 
singly clamped the aorta for one hour just 
below the base of the left subclavian artery 
in 11 dogs, and 10 survived. In 18 dogs the 
aorta was simultaneously clamped just be- 
low the origin of the left subclavian and 
slightly above the diaphragmatic hiatus, and 
only 9 survived. In this study, when the 
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aorta was occluded just above the dia- 
phragm, the combined mortality and mor- 
bidity rate was considerably higher (100% ) 
than when it was occluded at a higher level 
(40%). This marked 
contrast to the general impression that in 


difference was in 
man cross clamping of the descending aorta 
slightly above the diaphragm was _ better 
withstood than cross clamping just below 
the subclavian.* 


Summary 


Cross clamping the thoracic aorta results 
in a greatly decreased blood pressure and 
flow in that portion of the body below the 
aortic occlusion. The extent and level of 
aortic clamping are important in determin- 


ing the collateral blood flow to the tissues 


King 


Bounous 


distal to the occlusion. The lower the de 
scending aorta is cross clamped, the lower 
the resulting femoral artery blood pressure, 
inferior vena caval blood flow, and rate of 
animal survival 


1100 W. Michigan St. (Dr. King) 
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Jejunal Transplant for Congenital Esophageal Atresia 


ELBERT H. CALDWELL, M.D., Tyler, Texas 


Until 1940 congenital esophageal atresia 
was a uniformly fatal congenital anomaly. 
At that time Haight! first successfully 
closed the tracheoesophageal fistula and per- 
formed a primary esophageal anastomosis. 
This operation was quickly established as 
the treatment of choice, and in many hun- 
dreds of cases has been successfully done, 
with an acceptable mortality rate. However, 
in some of these anomalies, usually esti- 
mated at about 10%, primary anastomosis 
is impossible because of the shortness or 
poor development of the distal segment. 

The best method of salvaging these few 
cases has not been clearly established. The 
same problem, that of esophageal replace- 
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ment, whether for atresia, carcinoma, or 
chemically induced stricture, has intrigued 
surgeons for generations. The first success- 
ful method, a skin-lined subcutaneous tube, 
has been abandoned. Longmire? replaced 
the esophagus with a segment of jejunum 
placed subcutaneously. Rienhoff and Potts 
used stomach by the same route. Sweet * 
mobilized the stomach and brought it up to 
the cervical region through the thoracic 
cavity. Harrison* performed a_transtho- 
racic jejunal replacement in stages. Robert- 
son” was the first to use the retrosternal, 
extrapleural route in bringing a segment of 
jejunum to the cervical region. The ascend- 
ing and the transverse colon have been used 
by several operators, subcutaneously, trans- 
thoracically, or retrosternally. Since Rob- 
ertson’s contribution the retrosternal route 


MOBILIZED 
JEJUNAL 


GASTRO- 
JEJUNOSTOMY 


ESOPHAGOSTOMY 


lig. 1.—Operative pro- 
cedure after retrosternal 
jejunal transplant prior to 
final stage of anastomos- 
| ing cervical esophagus to 
jejunum. 
GASTROSTOMY 
4 


END-TO-END 
f—JEJUNAL 
ANASTOMOSIS 
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JEJSUNAL TRANSPLANT FOR ESOPHAGEAL 


Fig. 2— Roentgenogram of retrosternal trans- 


plant. 


seems to have been generally accepted as 
the preferable one. 
teresting features and complications, a suc- 


Because of several in- 


cessful retrosternal jejunal replacement in 


an infant with esophageal atresia seems 
worth recording. 


Report of a Case 


The patient was born at term Sept. 12, 1950. 
(2,424 gm.) ; 


No deformities 


The birth weight was 5 Ib. 5% oz. 
(48 cm.). 
She developed the usual signs of 
tracheoesophageal fistula and was operated upon 
at the age of 45 hours. 


the length was 19 in. 
were noted. 
Jecause of the great dis- 
tention of the stomach, it was first deflated through 
a Witzel-type gastrostomy in order to improve the 
respiratory exchange. The fistula was then exposed 
by an extrapleural approach through the bed of the 
fourth rib. The upper esophageal pouch ended 
at the level of the second rib. The lower segment 
connected with the trachea at the bifurcation. The 
connection with the was separated, and 
the closed with silk sutures. The 
lower esophageal segment was small in caliber, and, 
although it was mobilized as far as the diaphragm, 
it could not be brought into apposition with the 
upper segment without great tension. Therefore, 
the lower esophagus was ligated, the upper segment 


trachea 


trachea was 


Caldwell 


ATRESIA 


Fig 3.—Patient at the of 5 three 


years after operation. 


age years, 


brought to the surface in the left supraclavicular 
region, and the thorax closed. 


The child 


developed normally 


and 
It 
was decided to attempt a staged thoracic jejunal 


made an uneventful recovery 


on gastrostomy feedings 
replacement, as developed by Harrison. Shumacher ° 
had reported that experimentally a longer segment 
of jejunum could be mobilized and would remain 
if 
two 


vessels 
the 
vessels were ligated and the transplantation done 


viable alternate primary were ligated 


and to three weeks later intervening 


At the age of one year the abdomen was opened 
through an upper midline incision, and two pair 
of jejunal 
Seventeen days later the abdomen was reopened 


vessels were ligated and divided 
and this segment of jejunum, of adequate length 
the 
brought up through the mesocolon and gastrohepatic 
ligament. The 


the stomach and the proximal end closed 


to reach cervical region, was tsolated and 


distal end was anastomosed with 


Jejunal 
continuity was established by end-to-end anastomo 


sis. There was considerable scarring of the 
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from the previous ligations, and it 
was felt that in this case at least more was lost 
than gained by the Shumacher procedure. The 
same conclusion has been reached by Blalock and 
Rienhoff.” 

Eighteen days later the second stage of the 
Harrison procedure was carried out. A_thoraco- 
abdominal incision through the bed of the right 
rib was used. The peritoneum was removed from 
the mesentery of the jejunal segment and _ the 
proximal artery divided. The proximal 4 in. of 
the jejunum became dusky and lost its tonus and 
peristalsis. In spite of questionable viability, the 
proximal end was brought out through an incision 
in the left supraclavicular region adjacent to the 
esophageal fistula. The exposed upper end of the 
The 
child made an uneventful recovery, and the neck 
wound healed completely. We now had a blind loop 
of jejunum, of unknown length, in the chest. 
sarium was given through the gastrotomy tube, 
and every effort was made to make it enter the 
without This failing, we 


mesentery 


jejunum became gangrenous and sloughed. 


jejunal loop, 
reopened the cervical wound and found that the 


jejunum, to well below the first rib, was only a 


success, 


fibrous cord. 

Having failed in this attempt, further activities 
were suspended until the child was 2 years of age. 
She continued to develop normally on gastrostomy 
feedings. Robertson,® of Vancouver, had reported 
several cases in adults in which he had brought 
a Roux-Y jejunal segment to the neck through 
a retrosternal, extrapleural tunnel. It was decided 
to use this route, utilizing either a new loop of 
jejunum or the right colon. However, at operation, 
on Oct 24, 1952, 
was exposed and found to be patent and viable to 
It was freed, 
brought down into the abdomen, and the chest and 


the previously used segment 
the level of the second interspace. 


diaphragm closed. A transverse incision was made 


over the manubrium, and a retrosternal tunnel 
was made by blunt dissection from above and below. 
The proximal end of the jejunum was brought 
through the tunnel and out the cervical wound. To 
our surprise, it was more than adequate in length. 

Three weeks later iodized oil (Lipiodol) was 
injected in the upper end of the jejunal loop and 
showed patency, but narrowing and delayed pas- 
sage, at the level of the diaphragm. 

On Nov. 18, the esophagus and the jejunum 
were anastomosed with two layers of interrupted 
00000 cotton The upper part of the 
abdominal incision was reopened, and constricting 
bands at the level of the diaphragm were freed. 
Water was started the next day, and by the 10th 
day the patient was taking a soft diet without 
difficulty. The child has learned to chew her food 
more thoroughly than the average child but other- 
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wise is perfectly normal and can eat any kind 
of food without difficulty. 


Comment 


The problem of the best method of esoph- 
ageal replacement has not been established. 
The skin-lined-tube method has been aban- 
doned because of the multiple stages re- 
quired and the numerous fistulae and other 


complications. The use of the stomach, 


either transthoracically or subcutaneously, 


should be abandoned, as it is unphysiologic 
and unsatisfactory. The esophagus should 
be replaced by a loop of small intestine, or 
by the right colon, with the distal end 
the The 
sternal route is to be preferred, since it is 
shorter than the route, as 
proved by this case, and is cosmetically and 
functionally better than the subcutaneous 
route. 


anastomosed to stomach. retro- 


transthoracic 


It is felt that when an adequate 
length of jejunum can be mobilized, it is 
superior to colon because of its greater 
peristaltic activity, its more nearly normal 
size, and its greater safety. In the past the 
use of colon by any route has carried an 
unacceptably high mortality. With the use of 
the bowel preparation and preoperative and 
postoperative antibiotics, the mortality and 
morbidity have been reduced, but jejunum 
is still probably safer. Admittedly, the colon 
is easier to use, but in most cases jejunum 
can be used and, where feasible, is pre- 
ferred, 

Summary 


substitution of a 
segment of jejunum for the esophagus in an 


successful case of 


infant with congenital atresia is presented. 
The retrosternal, extrapleural route was 
used after the same loop of jejunum had 
proved too short to be used transthoraci- 
cally. 

214 EF. Houston St. 
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Wound Irrigation to Prevent Local Recurrence of 


Cancer 


R. G. COLLIER, M.D.; R. C. EY, M.D.; G. O. McDONALD, M.D., and W. H. COLE, M.D., Chicago 


Since the beginning of the clinical trial 
of the prophylactic or adjuvant treatment 
of cancer, we have been searching for 
topical anticancer agents which were not 
bone-marrow depressants, Such agents could 
be used locally (topically) for wound irriga- 
tion to kill cancer cells but would not add to 
the depression of the hematopoietic system 
caused by concomitant systemic use of anti- 
such mechlorethamine 
hydrochloride, N. (nitrogen mustard). 
In the experimental had 
found that mechlorethamine and triethylene- 
thiophosphoramide = (ThioT EPA), — both 
polyfunctioning — alkylating were 
effective in preventing the implantation of 
tumors in the liver following intraportal 
injection of tumor-cell suspensions.’| As a 
result of this experimental work, we chose 
mechlorethamine as the agent to be used in 
the clinical trials of the administration of 
anticancer agents to the patient at the time 
In other experimental work * 
we had that 
when diluted properly, could be used as a 
wound irrigant without materially affecting 
wound healing. We also had found that 
triethylenethiophosphoramide, not having 
mechlorethamine, 


cancer drugs, 


laboratory we 


agents, 


of surgery. 


determined mechlorethamine, 


the vesicant action of 


could be used in wounds as an irrigant. 


However, the dosage levels of these 


alkylating agents which are effective against 
cancer closely approach severely toxic levels. 
local and systemic use 


Their combined 


makes it mandatory to know how much of 


the agent has been absorbed from the 
Submitted for publication Oct. 27, 1958. 
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wound in order that the amount to be given 
systemically can be calculated with accuracy. 

If the topical use is confined to a body 
cavity, such as the pleural or peritoneal 
cavity, so that little of the irrigating solution 
is lost, then practically all of the agent is 
absorbed and reaches the systemic circula- 
tion. The remainder of the drug can be given 
systemically, achieving effective total 
cancerocidal dosage but one which does not 
result in excessive bone-marrow depression. 
On the other hand, if an open wound is 
irrigated and the irrigating solution is re- 
moved from the wound, it is impossible to 
know how much of the active agent has en- 
tered the systemic circulation. For this 
reason, except in a body cavity, the use of 
the alkylating agents as local wound irrigants 
in combination with their systemic use is 
contraindicated. If no adjuvant systemic use 
of these drugs is contemplated, then small 
amounts, diluted properly, can be used as 
local wound irrigants. 

Our chief problem, however, was to find 
one or more agents which could be used 
locally as wound irrigants in combination 
with the systemic use of mechlorethamine 
or other similar agents. Such irrigants ob- 
viously should have a minimum of systemic 
toxic effects, should not depress hemato- 
poiesis, and should not cause any appreciable 
delay in wound healing. To find such a 
drug, it was necessary to set up a biological 
screening procedure to assay the anticancer 
effectiveness of various agents and to de- 
termine their toxic effects, both systemically 
and locally. Twelve were tested ; 
these were used as wound irrigants in the 
experimental animal in surgical wounds in- 
oculated with a cell suspension of the 256 
Walker tumor, A 2% solution of a form of 


agents 
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WOUND IRRIGATION TO PREVENT CANCER RECURRENCE. 


monoxychlorosene, Clorpactin XCB, was 
found to be the most effective nonalkylating 
agent in preventing growth of tumors in the 
experimental wounds. A 1 mg. % solution 
of mechlorethamine, as would be expected, 
gave slightly better results than did the 2% 
monoxychlorosene. Lower concentrations of 
monoxychlorosene were not as effective. 


Method of Investigation 


Procedure I—Subcutaneous pouches were con- 
structed on the anterior abdominal walls of female 
albino rats which had been anesthetized with 1% 
pentobarbital (Nembutal) sodium solution injected 
intraperitoneally, A transverse incision, 2 cm. in 
length, was made through the skin and subcuta- 
neous tissues. The midline of the incision was 
located 1.5 cm. distal to the lower edge of the 
sternum. A mosquito forceps was introduced, and, 
by spreading its jaws, a subcutaneous pouch was 
constructed, extending 3 cm. distal to the trans 
verse incision (Figure, 4). Into this subcutaneous 
pouch was introduced 0.5 ml. of a 256 Walker 
carcinosarcoma tumor-cell containing 
10,000 unstained cells. Previous publications * have 
described in detail the preparation of this tumor- 
cell suspension, a method similar to that used by 
Shreck et al. 

The tumor cells were allowed to remain in this 
pouch for a one-hour period. After this the pouch 
was opened with a vertical midline incision extend- 
ing from the initial transverse incision distally for 
3cm. (Figure, 8B). The wound then was irrigated 
with 100 ml. of the 
irrigants under study. The solutions were prepared 
in 1,000 ml. of sterile pyrogen-free distilled water 
in a standard 1,000 ml. intravenous flask (Abbott). 


Formation of subcutaneous pouch. 


Collier et al. 


suspension 


solution of one of various 


The flasks were inverted and suspended by means 
of an intravenous rack so that the bottom of the 
flask was 30 in. above the animal. To this flask 
was connected a standard set of plastic tubing 
(Venopak, Abbott), and the solution was allowed 
to flow out of the nozzle-like end of the tubing 
(where the needle usually is connected). The time 
required for 100 ml. of solution to flow through 
the tubing for irrigation of the wound varied 
between 30 and 35 seconds. After irrigation, the 
T-shaped wound was closed with continuous No. 60 
cotton sutures. Twenty-four animals were operated 
on at one time; three irrigants were used each 
day, along with controls. The results, therefore, 
are a combination of results obtained from many 
different days with a different 256 Walker tumor 
used All 24 of the ani 
were placed on the animal board in groups 


for each day’s procedure. 
mals 
of 4. 


(not 


The first animal in each group was a control 
irrigated) ; the second animal received Irri 
gant A; the third animal, B, and the 
fourth animal, Irrigant C. The animals were op 
erated on in this same order and the wounds irri 


Irrigant 


gated and closed in the same sequence in an effort 
to eliminate, or at least allow for, the variables 
of time and of aging of the tumor-cell suspension 
The animals were observed for eight weeks for 
evidence of tumor growth at the wound site. Photo 
graphs were taken for a record and the tumors 
removed for microscopic confirmation. 


Procedure I1—Subeutaneous pouches were con 
structed as in the first procedure. However, the 
animals were placed in groups of five to study the 
effectiveness of various concentrations of monoxy 
chlorosene. One hour after the tumor cells were 
placed in the subcutaneous pouches, the pouches 
were opened and irrigated with the various con 
centrations of solutions as before. Concentrations 
1.5%, and 2% 
were used. The fifth animal in each group served 
as the control. 


of monoxychlorosene of 0.5%, 1%, 


A total of 150 animals were tested, 
each group containing 30 


Results 


As shown in Table 1, a 2% solution of 
monoxychlorosene was found to be the best 
irrigant This material de 
creased the incidence of tumor growth from 
89% 
animals. It will be noted that irrigation with 
isotonic saline, distilled water, heparin, and 
oxytetracycline (Terramycin) resulted in a 
higher incidence of growth than occurred in 
the control animals. This is probably coin 
cidental, within the limits of experimental 


error; but it is possible that irrigations with 


investigated. 


, in the controls, to 5%, in the irrigated 
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Taste 1.—Irrigation of Wownds Inoculated with 
Cancer Cells One Hour Previously 


No. of Per Cent 
Rats Takes 
Control (no irrigation) 86 89 
Saline, isotonic 32 100 
Oxytetracycline, 25 mg. % 30 100 
Distilled water 10 100 
Heparin, 10 mg. % 10 100 
Saline, 3% 31 90 
Phenol, 0.1% 36 86 
Sodium sulfadiazine, 1 gm. % 30 83 
Chloroazodin (Azochloramide), 25 80 
0.05 mg. % (wound slough if 
higher conc.) 
Benzalkonium (Zephiran) chloride 35 71 
1:1,000 
Mercury bichloride, 1:1,000 30 66 
Ethyl alcohol, 95% 7 57 
Strong todine (Lugol’s) solution 
U. 8. P. (% strength) 30 23 
Mechloramine (nitrogen mustard), 30 3 
% 
Monoxychlorosene (Clorpactin), 38 5 
2% 


these solutions merely drove the cancer cells 
deeper into the tissue and encouraged their 
growth. The these 
uniformly grew to a larger size and grew 
more rapidly than did those in the control 
(nonirrigated ) animals. 


tumors in animals 


Other agents which are considered to be 
satisfactory antibacterial agents did 
prove to be effective anticancer agents. 
included benzalkonuim (Zephiran ) 
chloride, phenol, 95% alcohol, and mercury 


not 
These 


bichloride. Higher concentrations of many 
of these agents, particularly mercury bi- 
chloride, were highly toxic to the animals, 
resulting in their deaths. 

The results from Procedure Il are shown 
in Table 2, The 2% monoxychlorosene solu- 
tion showed much better protective effect 
than did lower concentrations, only 6% of 
the irrigated animals developing tumors, All 


TasLe 2.—Irrigation of Wounds with Different 
Concentrations of Monoxychlorosene (Clorpactin) 


No. of Rats Per Cent Takes 


Control (no irrigation) 30 100 
Clorpactin 0.5% 30 86 
Clorpactin 1.0% 30 46 
Clorpactin 1.5% 30 36 
Clorpactin 2.0% 30 6 
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of the control animals developed tumors in 
this procedure. In some of the animals ir- 
rigated with a 2% solution of monoxy- 
chlorosene there was slight delay in wound 
healing, although grossly no appreciable tis- 
sue damage was evident. 


Comment 


Efforts to obtain increased survival fol- 
lowing cancer surgery largely have been 
directed toward increasing the anatomical 
limits of radical surgery. This is a logical 
attempt to control more effectively the local 
and lymphatic dissemination of the malig- 
nancy. However, surgery alone cannot 
control the blood vessel dissemination of this 
disease, nor can surgery control completely 
the dissemination that occurs through im- 
plantation. In March, 1956, we began the 
clinical trial of a procedure designed to 
combat blood vessel dissemination of cancer 
of the colon, rectum, stomach, and breast, 
as well as the dissemination by implantation 
of intraperitoneal cancer involving the colon, 
rectum, and stomach. This procedure was 
the administration of mechlorethamine to 
the patient at the time of surgery. The use 
of this procedure in the human was con- 
templated not as a replacement for surgery 
but as a surgical adjuvant, employed in a 
prophylactic manner. Cancer cells have been 
found in the venous blood draining from 
the site of cancer of the colon in approxi- 
mately 30% of cases.°® The dissemination 
of the disease by this vector would appear 
to be responsible for most of the hepatic 
metastases which develop far too often after 
surgery for this lesion. In our adjuvant 
program, we inject a portion of the mechlor- 
ethamine into the portal circulation at the 
conclusion of surgery in an effort to kill 
those cancer cells which may have found 
their way into the liver or other distant 
sites, as well as into the systemic circulation. 
Another portion of mechlorethamine, diluted 
in 400 ml. of isotonic saline, is left in the 
peritoneal cavity to kill those cells which 
have been desquamated from the tumor 


either before or during surgery. Hilberg, 
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Smith, et al.7 have shown that such free, 
desquamated cancer cells are left behind 
in the peritoneal cavity in 26% of cases 
intraperi- 
toneal administration of anticancer agents 
represents a topical measure to kill these 
free cancer cells in the peritoneal cavity, as 


following colon resection. 


well as a method for systemic administra- 
tion. Work in our laboratory by McCredie * 
has that the intraperitoneal ad- 
ministration of mechlorethamine is as ef- 


shown 


fective as, and may be slightly more effective 
than, the intraportal injection of such drugs 
in preventing hepatic metastases. There- 
fore the drug which 
intraperitoneally also is almost completely 


has been given 
absorbed and has a systemic as well as a 
local effect. In this way the adjuvant ad- 
ministration of mechlorethamine at the time 
of surgery is an effort to combat the blood 
vessel dissemination of cancer and also the 
dissemination that has occurred as a result 
of implantation in the peritoneal cavity. 
However, when the cancer involves the 
breast or head and neck areas, the local 
use of anticancer agents, such as mechlor- 


ethamine or triethylenethiophosphoramide, 


combined with their systemic use, presents 
a difficult problem. Whereas there is prac- 
tically complete absorption of these agents 
when they are placed in the peritoneal 
cavity, this is not true when these agents 
are used to irrigate large, open wounds. In 
this latter situation relatively large amounts 
of irrigating solution are required, and it 
becomes impossible to determine how much 
of the drug has been absorbed into the sys 
temic circulation and becomes available for 
depressant action upon the bone marrow. 
Since the therapeutically effective dosage 
levels of these anticancer agents, such as 
mechlorethamine, is very close to their toxic 
levels, their combined local and systemic use 
should be accomplished only when their 
local use is confined to a closed cavity, such 
as the peritoneal cavity, so that the amount 
absorbed can be determined. 

In the experimental wound irrigations a 
1 mg. % solution of mechlorethamine proved 
to be the most effective chemical in prevent- 


Collier et al. 


ing growth of the 256 Walker tumor in the 
experimental animal. This concentration is 
about one half that used in the human being 
when left in the ab 
Accordingly, this clinical 


mechlorethamine is 
dominal cavity. 
dosage should be much more effective than 
the 1 mg. per 100 ce. which was used ex 
perimentally. In these series we use a 
maximum of 7.5 mg. of mechlorethamine di- 
luted in 400 ml. of isotonic saline for a final 
maximal concentration of 1.87 mg. per 100 
ml. of solution. In this” strength the 
mechlorethamine does not exert a vesicant 
action on the tissues, and no tissue damage 
has resulted. Concentrations up to 3 mg. 
per 100 ml. have been used to irrigate dorsal 
wounds in dogs, with no apparent delay in 
wound healing. However, with this con 
centration used intraperitoneally in the dogs, 
some visceral peritoneal irritation becomes 
evident. It appears that the highest con 
centration of mechlorethamine that should be 
used as a wound irrigant either in the peri 
toneal cavity or in extracavity wounds 
should not exceed 1.87 mg. per 100 ml. of 
solution. If the surgeon desires to use 
mechlorethamine as a local wound irrigant 
outside the pleural or peritoneal cavity, a 
maximal amount of 15 mg. of the mechlor 
ethamine * should not be exceeded, and none 
should be given systemically. The 15 mg. 
should be diluted in no less than 1,000 ml. of 
isotonic saline. It is important that any 
patient who has such a wound outside the 
peritoneal cavity irrigated with mechloreth- 
amine or similar agents should not receive 
additional amounts of these agents intra- 
venously and should receive x-ray therapy 
only when their white blood cell counts can 
be observed carefully because of the additive 
hematopoietic depressive effects of the 
x-rays and the anticancer drugs. 

The rather high incidence of local recur- 
rence of cancer in the operative wound 
following radical mastectomies, and also fol 
lowing radical neck dissections, stimulated us 


in our search for a chemical agent which 


* These 120-160 Ib 
Smaller amounts should be used for smaller per- 


figures are for adults 


sons and children. 
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and 


could be used locally in combination with 


would not depress the bone marrow 


the systemic use of mechlorethamine at the 
time of surgery or in combination with 
The incidence of 
local recurrence following radical mastec- 


postoperative radiation. 


tomy for carcinoma of the breast varies in 
different reports between 5.7% *® and 26%,"° 
but appears to average slightly more than 
10%.!! The reported incidence of local re- 
currence following surgery for head and 
neck cancer is considerably higher, reaching 
as high as 40% ' in some reports. It is 
difficult to determine from many of the re- 
ported series which of these recurrences 
were in the operative field and which were 
the result of incomplete removal of the 
tumor. Haagensen '' attempts to separate 
these in his report on results for treatment 
of carcinoma of the breast. In his series 
there was approximately a 10% recurrence 
of tumor beneath the skin flaps within the 
area of the operative field. He concludes 
that these recurrences that occurred beneath 
the skin flaps were the result of implanta- 
tion, while those which were observed in the 
axilla, supraclavicular area, or parasternal 
region were due to incomplete removal of 
the tumor at the time of surgery. In head 
and neck cancer, such separation is much 
more difficult. The close proximity of the 
surgical field to tumor-bearing lymph nodes 
practically precludes any attempt to pre- 
vent direct contact with the tumor. Here, 
implantation appears to play a major role 
The 
use of a local agent to kill the implanted 
cancer cells in these two groups of malig- 


in the high incidence of recurrence. 


nancies would appear to offer a fertile field 
of endeavor and may result in increased 
survival in these groups. 

The biological screening procedure used 
in these experimental procedures appeared 
to be effective and appeared to provide a 
satisfactory test for the irrigating agents 
under investigation. The 256 Walker tumor 
in our laboratory is quite virulent, and the 
subcutaneous inoculation of a suspension of 
four to five million cells results in the growth 


of a large tumor that begins to ulcerate 
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within 8 to 10 days after inoculation. 
Within three weeks after inoculation the 
tumor becomes so large that the animal be- 
comes markedly debilitated and dies within 
a short time. Widespread visceral metastases 
have been observed in many of these 
animals. Allowing these cells to incubate 
in the pouch for one hour before irrigation 
appeared to have allowed them to find some 
sort of attachment and to provide a real test 
of the effectiveness of an irrigating solution. 
Merely using mechanical flushing (with 
saline, ete.) was not enough to dislodge 
the tumor cells from their attachment but 
appeared to drive them more deeply into the 
tissues. In these instances the tumors grew 
more rapidly and to a larger size than did 
those in the nonirrigated, control animals. 
The virulence of the experimental tumor 
and our allowing the tumor cells to incubate 
within the pouch for one hour prior to 
irrigation undoubtedly explains the failure 
of the effectiveness of lower concentration 
of Clorpactin. The work of Gliedman, 
Grant, et al.,!* using supravital staining 
techniques in vitro, suggested that a 0.5% 
Clorpactin XCB (a purified, higher-potency 
Clorpactin) solution was effective in killing 
human cancer cells. This concentration was 
not effective at all in our experimental work. 
The 2% solution which was the most ef- 
fective did cause some slight delay in wound 
healing. We were not as concerned with a 
slight delay in wound healing, as we would 
accept some slight delay in healing in return 
for knowledge that all implanted cancer cells 
had been killed. However, we were con- 
cerned with the possible systemic toxicity 
of using large amounts of the 2% Clorpactin 
XCB solution. Using the 1% concentration, 
we have failed to notice any toxic manifesta- 
tions, but preliminary work with dogs in- 
dicates that the 2% Clorpactin solutions, 
in large amounts, results in systemic toxic- 
ity. The 2% solution must not be used clin- 
ically. We therefore have chosen to use the 
1% solution in our clinical trial of wound 
irrigation. In this concentration it is safe 
to use large amounts of solution up to 1,500 
ml. and we have observed no delay in wound 
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healing in 25 patients undergoing radical 
mastectomies and radical neck dissections. 
We believe that irrigating the wound every 
45 minutes during the operative procedure 
with a 1% solution probably will prove as 
effective in killing human cancer cells as the 
2% solution was in killing the more rapidly 
growing experimental tumors irri- 
gated at the end of one hour, It is important 
to emphasize that these irrigations have been 
performed on extracavity We 
and others have used a 0.5% Clorpactin 
XCB solution to irrigate the peritoneal 
cavity in humans. Our experience to date 
would tend to support the safety of using 
a 0.5% solution in this How- 
ever, until more conclusive experimental 


wounds. 


manner, 


work has been done, we do not advise that 


monoxychlorosene (Clorpactin) be used 
within the pleural or peritoneal cavity as a 
routine measure, 

We the trial of 
wound irrigations, using Clorpactin to de- 
termine whether by the use of this procedure 


have begun clinical 


we can decrease the incidence of local re- 
currence of cancer. We have chosen to ir- 
rigate radical mastectomy wounds, radical 
neck dissection wounds, and the perineal 
wounds of combined abdominoperineal re- 
sections. The wound is irrigated every 45 
minutes during the operation with 250 ml. 
of a 1% Clorpactin XCB solution made up 
in cool isotonic saline. An Asepto syringe 
is used to flood the wound with the solution, 
and the remain in 
contact with the tissues for three minutes 


solution is allowed to 
at each irrigation period, At the conclusion 
of surgery, just before the skin flaps are 
sutured, the again irrigated 
thoroughly with 500 ml. of the solution. 


wound 


Then the material itself is washed from the 
wound with plain isotonic saline. The sur 
geons and scrub nurses wash and soak their 
hands for three minutes in a basin contain- 
ing a 0.5% Clorpactin XCB solution, and 
then the 
wound and the wound is closed, using a 


clean towels are placed about 

clean set of closure instruments, 
Clorpactin XCB may not prove to be the 

We 


best agent for local wound irrigation. 
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have begun its use but are continuing our 
search for other agents which may prove 
to be more effective. Several other agents, 
including diluted sodium hypochlorite solu 
tion — (Dakin’s solution) and several of the 
commercially available sodium hypochlorite 
solutions, appear to be as effective as, or 
perhaps slightly more effective than, 
monoxychlorosene (Clorpactin). These are 
under investigation in our laboratory now. 
The use of any of these agents, however, 
should accompany adequate, careful cancer 
surgery, and in no way should be construed 
as a replacement or a substitute for well 


established and proved surgical procedures. 


Summary 


A biological screening procedure was de 
vised to assay the effectiveness of agents 
which could be used as wound irrigants 
to kill implanted cancer cells. Twelve agents 
were investigated, including mechloretha 
mine, which was tested only for comparison. 
Our primary purpose was to find a wound 
irrigant which was not a bone-marrow de 
pressant. Such an irrigant could be used to 
irrigate the wound of a patient who also 
received mechlorethamine or a similar anti 
cancer agent at the time of surgery in the 
prophylactic or adjuvant program. A form 
of monoxychlorosene, Clorpactin XC, was 
non-bone 


found to be the most effective 


marrow agent in 


the 


depressing preventing 


growth of tumors in experimental 
animal screening procedure, As a result of 
this investigation, we have chosen to use a 
1% 


surgical wounds following radical mastec 


Clorpactin XCB solution to irrigate 


the 


perineal portions of combined abdomino 


tomies, radical neck dissections, and 


perineal resections. 


Department of Surgery, University of Illinois 
College of Medicine, 8340 S. Wood St. (12) (Di 
McDonald). 


+ Preliminary results indicate tumor growth in 
8% of diluted 


hypochlorite solution (Dakin’s solution) 


animals irrigated with a sodium 
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Division of the Pubis for Massive Hemorrhage from 


Fractures of the Pelvis 


FRANK C. SPENCER, M.D., and ROBERT A. ROBINSON, M.D., Baltimore 


This paper describes a recent experience 
with a patient with massive internal hemor 
rhage from traumatic fractures of the pelvis. 
The total blood loss exceeded 10 liters. This 
report was prompted by the ease with 
which the bleeding was controlled after the 
pubic symphysis was divided in order to 
expose the pelvic fractures. Division of the 
pubic symphysis to control intrapelvic 
hemorrhage has not been described in the 
recent surgical literature. 


Report of a Case 


A 52-year-old white man was seen in The Johns 
Hopkins Hospital 
April 9, 
cident. Significant physical findings were a blood 
pressure of 88/60 mm. 
in the right lower quadrant, and marked tenderness 
bilaterally over the superior and inferior pubic 
rami. 


emergency department on 


1958, one hour after an automobile ac 


Hg, moderate tenderness 


An ecchymotic area, 2 in. in diameter, was 
visible in the perineum, lying midway between the 
scrotum and the rectum. X-rays showed bilateral 
fractures of the superior and inferior rami of the 
pubic bones (Figure). The were 
fractured near the ischial tuberosity in the region 
of the anterior portion of Alcock’s canal 
tory 
microscopic hematuria. 


inferior rami 
Labora- 
studies showed a hematocrit of 43% and 

Fifteen hundred milliliters of blood was infused 
in the next four hours because of repeated hypo 
tension. Abdominal tenderness became more diffuse, 
and a swelling appeared in the midline of the lower 
abdomen that gradually This” swelling 
was surgically explored through a midline incision 
four hours this 
hematocrit had decreased to 36%. A 


enlarged, 
after time the 
1,000-1,500 
ml. extraperitoneal hematoma was evacuated from 
the pelvis behind the pubis. A 


admission; at 


moderate amount 


Submitted for publication Oct. 31, 1958. 

John and Mary R. Markle Scholar in Medical 
Science (Dr. Spencer). 

From the Department of Surgery, The Johns 
Hopkins Hospital and The Johns Hopkins Univer 
sity School of Medicine 


Fractures of the superior and inferior rami of 
both pubic bones are present 


of blood was present in the retroperitoneal tissues, 
extending superiorly as high as the kidneys. No 
blood was found in the peritoneal cavity, nor could 
any evidence of intra-abdominal injury or bladder 
injury be found. After evacuation of the hema 
toma, blood gradually accumulated in the retropubic 
space. After repeated efforts had failed to expose 


the source of bleeding beneath the pubis, the 


area was tightly packed with about 10 ft. of 6 in 


gauze bandage. The pack was compressed for 30 


minutes before the abdomen was closed, with 


control of the bleeding. Soon after re 
turn to the 
After 


four 


apparent 
however, bleeding 
3,000 ml. of 


second 


recovery room, 


recurred. infusing blood in 


the next hours, a laparotomy was 
although 6,500 ml. of 
blood had been given, the hematocrit was 35% 
The was 
distance to the left of the 


rectus muscle detached from the pubis 


performed; at this time, 
short 
midline and the left 
The bleed 


ing area remained concealed by the pubis, however ; 


previous incision extended a 


divided 
with a knife. The symphysis did not separate until 


so the pubic symphysis was completely 


the ligaments overlying the anterior aspect of the 
symphysis were also divided, after which the ends 


could be retracted about & em. with a rib retractor 


Good exposure of the soft tissues surrounding the 


cavernous urethra was obtained; several small 


lacerated vessels were ligated. Exploration of the 
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hematoma surrounding the fracture of the inferior 
ramus of the left pubic bone started a brisk arterial 
hemorrhage from the internal pudendal artery, 
which transected at the fracture site. 
After the pudendal artery and vein were ligated, 
no more significant bleeding occurred. 

The pubic 


had been 


with 
two double loops of No. 22 stainless steel wire 
placed through four drill holes, two on each side 
of the symphysis. The incision was closed about 
two cigarette drains. At the completion of the 
operation 10,500 ml, of blood had been given; the 
hematocrit was 39%. No further transfusions were 
required. 


symphysis was reconstructed 


A small pulmonary embolus occurring 
on the 11th postoperative day was treated with 


anticoagulants for two weeks. Examination six 


weeks after injury showed little residual disability. 


Comment 


blood loss that 
may result from fractures of the pelvis 
should be emphasized. The patient reported 
here required over 10 liters of blood; two 
similar patients recently treated also  re- 
quired 6 to 10 liters. Unless the massive 
amount of blood loss that can occur is ap- 


The massive amount of 


preciated, blood replacement may be inade- 
quate, for intrapelvic bleeding causes little 
external evidence of bleeding other than 
hypotension. Prolonged hypotension in such 
instances can 
jury. 
Although extensive blood loss may pro- 
duce large hematomas, most patients with 
pelvic fractures do not require surgical ex- 
ploration. The hematomas are well tolerated 
and usually resolve spontaneously in subse- 
quent weeks. Surgical exploration is prob- 
ably indicated only when it is clear that 
bleeding is continuing at a serious rate. A 
physical finding of uncertain significance in 
the patient reported here was the ecchymotic 
area in the perineum near the fractures of 


cause irreversible renal in- 


the inferior pubic ramus. Further observa- 
tion is needed to determine whether a local- 
ized perineal ecchymosis near the fracture 
site is frequently associated with laceration 
of the internal pudendal artery. If such an 
association were found, it might constitute 
an indication for surgical exploration. 

It was surprising in this patient that the 
bleeding could not be controlled by packing. 
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As the serious rate of bleeding was obvious, 
the pelvis was packed as tightly as possible, 
and, in addition, strong pressure was made 
over the pack for 30 minutes in an attempt 
to be certain the bleeding areas were com- 
pressed. Nevertheless, the bleeding con- 
tinued at a rapid rate. The presence of an 
arterial injury is one probable explanation 
for the failure of the pack to control bleed- 
ing. Another explanation may be that the 
distensibility of the perineal soft tissues 
prevented the maintenance of strong pres- 
sure by the pack. When a wound is so 
located that pressure can be made against 
bone, as in an extremity, packing is usually 
more effective, as the bleeding area can be 
compressed against a rigid surface. 

After the pubic symphysis and adjacent 
ligaments were divided in this patient, the 
edges were easily separated about 8 cm. with 
a rib retractor. The separation of the pubic 
bones was facilitated by the pelvic fractures, 
the fragments of which were displaced as 
the symphysis was separated. The addi- 
tional exposure obtained readily revealed 
the sources of bleeding, whereas repeated 
efforts to find the bleeding points before 
division of the symphysis had been com- 
pletely ineffective. Although not needed in 
this patient, an excellent exposure of the 
area of the proximal cavernous urethra was 
obtained. 

If a laceration of the internal pudendal 
artery could be suspected before operation 
in patients with fractures of the inferior 
pubic rami, the fracture site might be ex- 
posed through a perineal incision. Such an 
incision has not been used but probably 
merits further consideration. 


The question arises as to how much ex- 
posure could be obtained by division of the 
symphysis if pubic fractures were not 
present. Although no reports of division 
of the symphysis for the control of hemor- 
rhage were found in the surgical literature, 
pubic symphysiotomy has for many years 
been used sporadically in obstetrical patients 
with small pelves.''? In the Spanish litera- 
ture it is referred to as the Zarate operation. 
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FRACTURES OF PELVIS 


Although only the cartilage is divided, leav- 
ing the posterior ligaments intact, abduction 
of the thighs separates the pubic bones 4 to 
3 cm. Greater separation might be obtained 
with division of the pubic ligaments and 
application of the mechanical divulsing 
strength available in a rib retractor. 

The reported experiences with division 
of the symphysis in obstetrical patients in- 
dicate that little disability results 
division of the symphysis. 


from 
Although the 
pubic bones were not sutured in the ob- 
stetrical patients, and the ends remained 
1 to 2 cm. apart, no disability resulted. If 
the pubic ends are approximated with wire, 
as was done in the patient reported here, 
no disability should result. 

The conclusion seems justified that divi- 
sion of the pubic symphysis may be a valu- 
able adjunct when surgical exploration is 
necessary to 


control from 


fractures of the pelvis. 


hemorrhage 


Spencer—Robinson 


DIVISION OF PUBIS 


Summary 


Massive hemorrhage in a patient with 
traumatic fractures of the pelvis was con- 
trolled only by division of the pubic sym- 
physis to lacerated internal 
pudendal artery. As division of the pubic 
symphysis in_ the 


expose a 
control of intrapelvic 
hemorrhage has not been described in the 
recent surgical literature, this experience 
is reported to suggest that this approach 
may be found useful in such problems. 


The Johns Hopkins Hospital (5). 
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Obstructive Resection for Certain Acute Conditions 


of the Colon 


CAPT. LESTER F. WILLIAMS (MC), U. S. A. F.; LIEUT. COL, CARL W. HUGHES (MC), and 


COL. WARNER F. BOWERS (MC), U. S. Army 


About 1900, Mikuliez modified the pro- 
cedures of Block and Paul championing the 
exteriorization operation for colon surgery. 
With this technique a loop of colon, usually 
the sigmoid, was exteriorized through a stab 
wound, After several days the exteriorized 
colon contaiming the lesion was removed by 
knife or cautery. One week later a crushing 
clamp was applied to the spur and left in 
place until the necrosed, Subse- 
quently, 14% of the fecal fistulas would 
close spontaneously, the remainder requir- 


tissue 


ing operative closure. This new principle 
in colonic surgery became firmly established 
as being highly desirable because it reduced 
the mortality of colon surgery from 40% 
to 50% to approximately 15%. 

Subsequent improved modifications of the 
Mikulicz 


Rankin and Lahey.® 


procedure were developed — by 
Soth of these modi- 
fications differ from the original in that the 
exteriorized bowel is removed at the time of 
the original surgical procedure. The Rankin 
procedure differs from the Lahey and 
Mikulicz procedure in that the two limbs of 
the colostomy segments are not sutured to- 
gether to form a spur. Because crushing of 
the spur can be dangerous, most surgeons 
today prefer to do as the second-stage-pro- 
cedure resection of the colostomy and pri- 
mary anastomosis of the bowel after bowel 
preparation, 

Whereas the original Mikulicz procedure 
was used for almost all colon surgery, the 
present-day indications for the modified 
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procedures, usually called the obstructive- 
With the 


present-day improvements in surgical tech 


resection technique, are limited. 


nique and anesthesia and the availability of 
antibiotics for use in bowel preparation and 
treatment of peritonitis, the trend is more 
and more toward resection and primary 
anastomosis. Thus, one notes in the litera- 
ture fewer and fewer reports of multiple- 
In spite of this trend, 
almost all surgeons agree that in the presence 


staged procedures, 


of obstruction and/or infection involving the 
area of anticipated anastomosis, primary 
anastomosis is very hazardous and usually 
contraindicated. In one series, primary re 
section of the left colon as an elective pro- 
cedure had a mortality of 3%, whereas when 
done in the presence of obstruction the mor- 
tality was 22%.* 

The principle of proximal decompressing 
colostomy, followed in several weeks by re- 
section and anastomosis, with closure of the 
colostomy as a third procedure, is now well- 
established as being sound. The indications 
for the use of this approach are as noted 
above, obstruction and/or infection occur- 
ring in a patient whose lesion requires im- 
mediate surgery, but this 
procedure cannot be employed when hemor- 


three-stage 


rhage or perforation makes urgent opera- 
tion necessary. The obstructive resections 
follow this principle but modify it in such a 
way that the offending lesion is removed at 
the time of initial surgery, thus making a 
two-stage procedure which allows immediate 
removal of the causative lesion, An obstruc- 
tive resection can be performed on any por- 
tion of the large bowel that is mobile or can 
be mobilized. It is most satisfactory for the 
transverse or sigmoid colon but can be used 


= 

‘ 
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OBSTRUCTIVE RESECTION FOR ACUTE COLON 


for the right colon, A major objection to 
the double-barreled ileocolostomy is that the 
Most 


surgeons agree that an obstructive resection 


skin is irritated by the secretions. 


does not allow for adequate removal of 
lymphatic drainage, as is necessary for cura- 
tive resection for colonic cancer; however, 
the philosophy that because it is a “bad” 
cancer Operation it is therefore a “bad” 
operation is not justified. 

An obstructive resection can be used in 
most instances where a multiple-staged pro- 
cedure is to be done with the exception of 
curative cancer surgery, as mentioned above. 
The purpose of this paper is to point out 
some instances in which a two-stage obstruc- 
tive resection is the procedure of choice. 

Diverticulosis is associated with bleeding 
in from 5% to 8% of cases, and divertic- 
ulitis, in from 15% to 25% 
Proper conservative therapy is all that is 
needed in about 85% of cases of bleeding 


of cases.! 


secondary to diverticulosis. When bleeding 
fails, 
emergency surgery is lifesaving. Although 
diverticula 
the 
always in 


is massive and conservative control 


may be present throughout the 
source of 
the 


structive resection of the sigmoid removes 


colon, bleeding is almost 


sigmoid. Thus, ob- 
the source of bleeding, can be sufficiently 
extensive that the resection is definitive, and 
circumvents the hazard of an intraperitoneal 
large-bowel anastomosis in an unprepared 
patient, whose general condition may be 
poor. 
CASE 1. 
mitted in May, 1956, for treatment of pulmonary 
tuberculosis. Oct. 2, 
consistent with chronic pulmonary disease 


A 67-year-old Malayan man was ad 


His course until 1957, was 

On Oct. 
2 the patient began to have massive rectal bleeding, 
which did not respond to conservative management 
On Oct. 3 an 
hemorrhage from bleeding diverticulitis was 
formed, removing the bleeding site, as well as all 
significant diverticula. 


obstructive resection for massive 


The colostomy was closed 
on Oct, 23, after a bowel preparation. The treat- 
ment was sufficiently complete that the patient has 
had no additional difficulty from his diverticulosis. 

Sigmoid volvulus occurs as one of two 
types: the acute, fulminating type, in which 
surgical correction is a truly emergency 
procedure, and the subacute, progressive 


Williams et al. 


type, in which surgical correction is urgent 
but not of an emergency nature. The sec- 
ond is the most commonly encountered one. 
The available treatment for this condition 
includes the following measures. The non 
operative use of a rectal tube inserted 


_ through a proctoscope is applicable only to 


the early stages of the subacute type. Proxi 
mal decompression relieves the proximal dis 
tention but does nothing to improve the 
closed-loop obstruction, with its subsequent 
vascular impairment. One hundred per cent 
mortality is the outcome of this form of 
treatment. Exploratory laparotomy with 
simple detorsion relieves the acute problem 
but exposes the patient to the risk of recur- 
rence prior to the necessary second defini 
tive operation, Resection with primary 
anastomosis is feasible in a very few cases 
because of obstruction, edema, friable tis 
sue, and disparity in bowel circumference 
but, if possible, is the treatment of choice. 
In the majority of patients, an obstructive 
resection of the involved sigmoid will be 
the treatment of choice. This removes the 
lesion, including any gangrenous bowel pres 
ent, but avoids the hazards of intraperitoneal 
large-bowel anastomosis in an unprepared 
patient. Hinshaw and Carter, in a review of 
stated that 
was the preferred treatment in most cases 


55 cases, obstructive resection 
of sigmoid volvulus, especially in less skilled 
hands. 

Case 2 \ 19-year-old 


Tripler Army Hospital, Honolulu, in August, 1957, 


youth was admitted to 


with a lifelong history of constipation but with 


obstipation for three weeks prior to admission 
In the several days prior to admission, abdominal 
distention and crampy abdominal pain had become 
Physical examination was unremarkable 


marked 


hyperactive bowel 


apparent 


except for abdominal distention the 


presence of sounds occurring 


in rushes, associated with crampy pain. ‘There 


were no symptoms, signs, or laboratory data sug 
gesting bowel strangulation. A flat 
(Fig. 1) 


large bowel and suggested volvulus of the sigmoid 


plate of the 


abdomen revealed a markedly distended 


colon. On Aug. 30, an obstructive resection was 


performed for a sigmoid volvulus without evidence 
of strangulation, the removed specimen being 80 
diameter 


cm. in length and 19 em. in 


(Fig. 2) 


maximum 
‘The postoperative course was uneventful 
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Figure 1 


Fig. 1.—The abdominal plain film reveals a large 
other gas 


gas-filled loop superimposed upon 
shadows. The large loop shows a convex border 
on the right and a concave outline on the left. 
This places the origin in the sigmoid colon and 
is characteristic of volvulus. 

Fig. 2.—The area of volvulus of the sigmoid 
colon was removed by obstructive resection, as 


On Sept. 18, the colostomy was closed without 
difficulty. Barium-enema examinations, as well as 
pathologic examination of the removed segment, 
revealed no evidence of aganglionic megacolon. 
Postoperative function was adequate, and the pro- 
cedure was sufficiently definitive that the patient 
returned to duty. 
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Figure 2 


indicated by this photograph of the specimen, 
which measured 80 cm. in length and 19 em. in 
greatest diameter. 


Case 3.—Recently a 36-year-old man was ad- 
mitted with a history and findings similar to those 
in Case 2 (Fig. 3). An obstructive resection was 
performed. The postoperative course was benign, 
and the colostomy was closed three weeks later, 
at which time bowel diameter had diminished to 
about one-third, end-to-end closure being simple. 


Fig. 3.—This photo- 
graph made at the operat- 
ing table shows the 
extent of the sigmoid 
volvulus in Case 3. 


Vol. 78, April, 1959 


a 
J 

| 
: 


OBSTRUCTIVE RESECTION FOR ACUTE COLON 


One of the acute problems that children 
with congenital megacolon or Hirschsprung’s 
disease have is intestinal obstruction sec- 
sug- 
gests that this is sufficiently common to 


ondary to fecal impaction. Swenson 
warrant corrective surgery soon after the 
diagnosis is established, or colostomy if the 
patient is less than one year old, and thus 
The 
exact incidence of this complication is not 
stated in the literature. When such an ept- 
sode occurs and fails to respond to therapy 


young for a_ pull-through procedure. 


with enemas, an obstructive resection can 
be done for proximal decompression and 
removal of excessive large bowel, sometimes 
being sufficiently extensive that no further 
resection is required later. 

Case 4.—A_ 6-year-old boy was admitted to 
Tripler Army Hospital in October, 1957, with a 
clinical history and previous barium-enema study, 
which suggested There 
had been a recent change in response to enemas, 
and the patient had had no bowel movements for 
two days. He was admitted because of increasing 
abdominal 


Hirschsprung’s disease. 


distention associated with vomiting. 
Physical examination revealed an acutely ill child 
with marked abdominal distention. Peristalsis oc- 
curred in rushes. There were no signs, symptoms, 
or laboratory data suggesting strangulation. A 
flat plate of the abdomen revealed distention of 
the entire colon with gas and _ feces. 
Nov. 
struction in the sigmoid colon, proximal to which 
was the distended redundant (Fig. 4). 


Because of failure to conservative 


A. barium 
enema done on 1 revealed an area of ob- 
sigmoid 
respond to 
therapy and with a preoperative diagnosis of in- 
testinal obstruction, secondary to fecal impaction 
with megacolon, the patient was operated upon, 
and an obstructive resection of the sigmoid was 
done to remove the fecal impaction which was 
causing the obstruction, as well as the distended 


redundant sigmoid. The proximal end of the 
specimen showed numerous ganglion cells, but 
the distal end was aganglionic. Closure of the 


colost« 


March, 


shown 


1958, and 


such 


was performed in 


follow-up examinations have good 
response and function that further resection is not 
contemplated at this time 

In a group of 1,644 patients with car 
cinoma of the colon and rectum, 290 cases, 
or 17.6%, presented with acute obstruction, 
as did 28.1% with carcinoma of the right 
colon, 26.0% with carcinoma of the trans- 


verse colon, 40.4% with carcinoma of the 


Williams et al. 


Fig. 4.—Barium enema shows the sigmoid colon 
on the right side of the abdomen with marked 
redundancy and some dilatation. The arrow indi 
cates the point at which a dumbbell-shaped fecal 
impaction obstructed the sigmoid. Obstructive re 
section overcame the acute obstruction and was so 
satisfactory in allowing establishment of adequate 
colon function that nothing more definitive ts 
indicated. 


left colon, and 4.2% with carcinoma of the 
rectum.* In a study of acute obstruction of 
the left colon, Rogers found that obstruction 
occurred from four to six times more fre 
quently on the left than on the right. He 
found that 90% of cases of obstruction to 
the left colon were due to carcinoma, that 
30% 


show obstruction, with 5% having obstruc 


of all cases of cancer of the colon 
tion as the first symptom, and that the five 


year survival rate was decreased in- the 
group with obstruction as compared with 
those without obstruction.* Almost all sur 
geons agree that proximal decompression by 
colostomy, followed by resection and anas 
tomosis and then colostomy closure, is the 
treatment of choice if a curative resection 
can be done. However, if metastatic lesions 
are present, an obstructive resection which 


removes the lesion, as well as relieving the 
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obstruction, is indicated. In this fashion, a 
patient who is beyond the stage of curative 
surgery is spared one operative procedure. 
In 50 of the series of 290 cases of obstruc- 
tion secondary to carcinoma, the right colon 
was involved, and the best results were ob- 
tained by resection and primary anastomo- 
sis, obstructive resection being the next best. 

Of the 1,644 cases mentioned above,® 115 
patients with perforation and 
peritonitis secondary to the carcinoma of the 


presented 


colon, This was a 7% incidence. In 20 of 
the 115 cases, the perforation occurred in 
the cecum, although only 1 of these had 
carcinoma in the cecum, Ninety per cent of 
these 20 patients died immediately, thus 
confirming the fact that the prognosis is 
grave after perforation secondary to car- 
cinoma of the colon, If evidence of meta- 


static spread is present, an obstructive 
resection of the perforated carcinoma is in- 
dicated, for the reasons mentioned under 
obstructive carcinoma, One wonders whether 
obstructive resection is not all that should 
be done in all cases of perforating carcinoma 
of the colon, since the prognosis is so poor. 
This method has been entirely acceptable in 
our hands for this case group. 

The above-mentioned four indications for 
obstructive resection are the classical ones 
in which this is the method of choice. There 
are other conditions in which an obstructive 
resection is the method of choice in certain 


yin 


limited instances. Pontius and. others,‘ 
reviewing the management of large-bowel 
injuries in civilian practice, related the need 
for obstructive resection in cases of injury 
secondary to firearms and called attention to 
the striking reduction in mortality brought 
about by this approach to colon wounds in 


World War Il. 


seldom 


Knife wounds to the colon 


require an obstructive resection. 
Perforating cecal ulcers, perforating cecal 
ameboma, perforating cecal diverticulum, 
and ceeal volvulus with gangrene may oc- 
obstructive — resection. 


casionally — require 


However, since the ileocolostomy is irritat- 


ing to the skin and since ileotransversostomy 


is relatively safe, even in the above condi- 
tions,” resection with primary anastomosis 
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is indicated more frequently than obstruc- 
tive resection. The rare condition of vol- 
vulus of the transverse colon may require 
an obstructive resection.” 

In summary, a two-stage obstructive re- 
section whereby the causative lesion is_re- 
moved at the first operation, followed by 
colostomy closure, is indicated in certain 
acute conditions of the colon where, because 
of infection or obstruction, primary resec 
tion and anastomosis are too risky, and 
where the urgent cause, such as hemorrhage 
or perforation, precludes delay for bowel 
preparation or preliminary proximal de 
compressing colostomy. The indications for 
obstructive resection include massive hemor 
rhage, as from diverticulitis ; acute obstruc- 
tion, as from volvulus of the sigmoid or 
megacolon; perforated and otherwise non 
curable carcinoma, and trauma with damage 
requiring removal of segment of colon. 11 
lustrative case histories are presented to 
demonstrate successful application of this 


procedure. 
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Experimental Arterialization of Canine Liver Using 
Aortic-Caval Fistula and Reverse-Eck Fistula 


L. M. COBB, B.V.Sc., M.V.Sc., Toronto 


A technique for the total arterialization 
of the 
Herrod ! in 


liver was Cohn and 


1952. 


autogenous vascular graft consisting of a 


These workers used an 


section of the jugular vein inserted between 
the aorta and the portal vein. The surgical 
procedure was lengihy but the end-result 


good. Using a cutting-suture technique, we 
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Fig. 1—The peritoneum and perivascular tissues 
are reflected from the great vessels immediately 
caudad to the left renal vein. Cranial and caudal 
stay sutures (0000 silk) are secured as far dorsad 
as possible and about 2 cm. apart 
Fig. 2—The dorsal suture line is laid, using one 
end of the caudal stay suture. Bleeding is con 
trolled, and the vessels elevated for ease of suturing 


Figure 1 


have been able efhciently to arterialize the 
liver by means of two fistulae: a reverse 
leck fistula, which directs all the blood from 
the caudal vena cava into the portal vein, 
an aortic 


and (two or more weeks later) 


caval fistula, through which a stream of 


arterial blood passes into the caudal vena 
cava (Fig. 6). 

The technique for establishing an aortic 
caval fistula has always been considered 
difheult, but by following the suggestion 
of Prof. J. Markowtiz to use oiled doubled 
silk thread (0000) on fine seamstress steel 


needles (No. 9) it was found entirely prac 


by having an assistant put traction on the thread 
For speed of suturing, the needle is passed through 
the wall of the aorta (entering the lumen) and 
then through the vena cava, which is placed in 
line with the needle by pressure with the fingers; in 
this way both lumina are 
motion 


transversed in the one 


Figure 2 
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Figure 3 


Fig. 3.—The dorsal suture line completed, a 


cutting suture (0 silk) is inserted so that a cut of 
tical. The double thread permitted snug 
suturing without the risk of breaking. 
The site for the aortic-caval fistula was 
the left where the vena 
cava partially overlies the aorta. The tech- 


below renal vein 


nique used is illustrated by the accompany- 
ing diagrams (Iigs. 1-5). The technique is 
similar to that used for the Iéck fistula, but 
the suturing has to be tighter because of 


the high pressure in the aorta. Immediately 
after the cutting thread is withdrawn, there 
is a continuous thrill with systolic accen- 
tuation, which can be appreciated, after the 
recovery of the animal, on palpation and 
auscultation of the spine in’ the lumbar 
region. The liver becomes visibly pinker; 
respirations become rapid and shallow, and 


the heart rate is accelerated permanently 
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Figure 4 


1 cm. will be made in each vessel. 
suture line is commenced. 


The ventral 


Fig. 4—When the ventral suture line reaches the 
point of entry of the cutting thread, the ends are 
reflected craniad, and suturing is continued to 
meet the remaining end of the caudal stay suture. 
In this diagram the ventral suture line has been 
drawn with the sutures loosened, in order to show 
the position of the cutting thread. In actual fact, 
the suturing is as tight in the ventral suture line 
as it is in the dorsal suture line (Fig. 2). 


(an aortic-caval fistula is by itself a tech- 
The 


majority of animals survive, and there is 


nique for overburdening the heart). 


surprisingly little disturbance in their gen- 
eral health. An extensive collateral circu- 
lation is developed on the abdominal wall. 

In a 14-kg. dog that died under anes- 
thesia two weeks after the creation of an 
aortic-caval fistula over 1 cm. long (we 
were about to do a reverse-Itck), the walls 
of the vena cava were found to have thick- 
ened, almost resembling the esophagus; the 
abdominal lymphatics were distended with 
clear fluid, and the kidneys were congested. 
Because of these findings, the order of 
operations was changed, and we made the 
reverse-léck fistula first. 
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ARTERIALIZATION OF CANINE LIVER 


Figure 5 


Fig. 5—The fistula is made by the cutting 
thread, pulling alternately on each end until the 


The arterialization of the portal vein by 
direct fistulization the 
difficult technically in the dog, for the su- 
too 
We 


can recommend this two-fistula technique as 


with aorta is too 
tures aligning the vessels are under 
much tension and very soon tear out. 


a convenient practical method for arterial- 


izing the liver. 


( ‘obb 


Figure 6 
thread comes away intact. 


Fig. 6—Diagram to illustrate the blood flow 
following the two-fistula technique for arterializa 
tion of the liver. 


These experiments had the benefit of the super 
Prof. J. Markowitz 


Hill Rd 


vision of 


46 Forest (Prof. J. Markowitz) 
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Preliminary Bacteriological Studies of the Arterialized 


Canine Liver 


L. M. COBB, B.V.Sc., M.V.Sc.; A. McKAY, D.V.M., M.A., M.S.A., and J. ARCHIBALD, D.V.M., M.V.Sc., Toronto 


Introduction 


It is now well known that the liver of 
the dog harbors a spore-bearing anaerobe 
of the Clostridium species.’? In view of 
the suspected role of clostridia in causing 
death from irreversible shock, intestinal ob 
struction, acute pancreatic necrosis, and 
ischemic hepatic necrosis, the detailed bac- 
teriological study both of dog and of man 
urgently needs to be done. It could be that 
one is here dealing with an organism har 
bored in the intestinal tract, periodically 
embolizing the portal blood stream, and 
causing death when conditions are suitable 
for its proliferation. It is fortunate for the 
study of this infection that the clostridia 
are very sensitive to penicillin; this fact 
resulted in the finding that complete liga- 
tion of the hepatic artery in dogs protected 
by penicillin permits the liver to function 
adequately in the absence of gross quanti 
The 


when death occurs after 


ties of arterial blood. inference is 
unavoidable that 
ligation of the hepatic artery it is bacterial 
in origin, even in the human subject, in 
whom the discovery of hepatic anaerobes 
has been unusual. Differences in the tex- 
ture of the liver, in the anaerobe content 
of the bowel, and in the oxygen tension of 
the liver might explain why the bacterial 
content of the liver of the dog differs from 
that of the human. 

We wish to emphasize that the protective 
function of penicillin after ligation of the 
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hepatic artery in the human liver indicates 
that the canine experiments are applicable, 
even though the organisms have seldom 
been found normally. It could be, for in- 
stance, that conditions in the intact human 
liver are not satisfactory for anaerobic sur- 
vival. Being firmer, the edges of the human 
liver are not readily crimped, with resulting 
anaerobiosis. Also, it that the 
oxygen tension is higher, a thing that could 
be established only by exhaustive experi 


could be 


ments with an oxygen electrode implanted 
in the liver of the two species. With local- 
ized arterial ischemia of the human liver, 
however, sporadic embolization of clostridia 
might find a suitable nidus, with death of 
the patient, unless antibiotics are given. 

Because of the obvious importance of the 
role of clostridia in surgical pathology of 
this and their 
absence in the human liver to be fortuitous, 
we felt it important to study the effects of 
diverting oxygenated blood into the canine 
liver. 


area, because we suspect 


Materials and Methods 


The method used to arterialize the canine liver 


was a_ two-fistula technique (described in a 
previous publication),® in which a fistula (reverse 
Eck) 1 em. in 


caudal 


between the 
vein by the 
cutting-suture technique, and the vena cava ligated 
cranially, diverting the venous flow 


length is formed 


vena cava and the portal 
through the 
liver; this venous return is arterialized at a sub- 
sequent operation by the formation of a 1 em. 
aortic-caval The 
proximately 15 kg. in weight. 


fistula. dogs used were ap- 
Two weeks after 
the second fistula was made biopsy specimens were 
taken by aseptic technique. Biopsy specimens were 
also taken from the livers of four normal dogs 
as controls, The animals were anesthetized with 
pentobarbital sodium (Nembutal). After exposure 
of the liver, freshly sterilized instruments were 


used to perform the biopsy. The excised tissue 


> 
| 
is 
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was transferred to sterile Petri dishes. A fresh 


set of instruments was used to divide the tissue 


into portions of approximately 200 mg. These 


portions were then transferred by sterile instru 


ments to flamed culture tubes. Five tubes of 


were imoculated from each case, 


MK20, 


moculated. For 


culture medium 


with the exception of from which four 


tubes were each dog one tube 
of medium served as a medium control, and also 
as a control on technique by being manipulated 
in the same manner as the inoculated tubes 

The culture medium was obtained from a 
stock fluid 


thioglycollate dispensed in 5-in. screw-capped tubes 


refrigerated supply of Brewer's 
It was boiled for 15 minutes and cooled immediately 
prior to use. All tubes were incubated at 37 ( 
in a Brewer's anaerobic jar, which permitted 
observation of the cultures without the necessity 
Cultures made from control 
19-21 


Cultures made from those 


of it being opened. 


animals were incubated days before being 


discarded as negative 
animals which had been subjected to the double 
were incubated for 


fistula operation seven days 


before being discarded as negative. In retrospect, 


it is unfortunate that the cultures) from the 


experimental animals were not incubated for a 
longer period, as it will be seen with reference to 
Dog M22 (Table 1) that detectable growth was 
not present until the ninth day 
Identification of the organisms was based on 
Smith.‘ 


were 


the tests outlined by 


Neutralization tests performed wherever 
possible, by using specific antitoxins for the final 
identification of the strains. The organisms were 
grown in a liver fluid medium, the culture cen 
trifuged, and the supernatant decanted. Portions 
of the supernatant fluid were mixed with various 
antitoxins, allowed to stand at room temperature 
for two hours, and 0.5 ml. injected intravenously 
into the caudal vein of a mouse. Interpretation of 
the tests were made at the eml of 4&8 hours. Ii 
specific antitoxins were not available, the toxigeni 


clostridia were distinguished by the tests outlined 


STUDIES 
TABLE 1.—Results of Anaerobic Cultures 
Dura 
tion of No. of 
Incuba- ‘Tubes 
Animal Bacteria tion, with 
No. Isolated Days Growth Comment 
Control Animals 
MK6 Clostridial sp. 5 5/5 
MK20 Clostridial sp 21 1/4 tube positive 
in 2 days 
MkK22 Clostridial sp 19 3/5 1 tube postive 
in 9 days 
2 tubes positive 
in 19 days 
MkK23 No growth 21 0/5 
Experimental Animals 
Mk2 No growth 7 Os 
Mky No growth 7 Os 
No growth 7 o/s 
MkI17 Clostridial sp 7 4/5 Stenosis of fistula 


filled the criteria for the genus Clostridium. 
Aerobic bacteria were not present in any of 
the livers examined. 

Three out of four of the control animals 
(Table 1) showed the presence of a clos 
tridial species in the liver. One dog (MIK23) 


Was negative on culture after 21) days’ 


incubation. 
Three of our experimental dogs in which 
the liver was arterialized were negative on 


culture after seven days’ imeubation. 


clostridial species was isolated from MIK17 


in four of the five tubes imoculated with 


liver biopsy tissue. This animal showed a 


stenosed aortic-caval fistula at autopsy, 
Clostridium tsolated 


Four strains of 


from the livers have been characterized by 


Smith’s classification. Strains 
MK6, and are Clostridium feseri 
Results (chauver): M22 is Clostridium hemolyt 
In each case yielding bacterial growth, icum. All the clostridia isolated by us are 
the organisms were in pure culture and ful fastidious and are anaerobic. They are 
TABLE 2.—Characteristics of Clostridial Spectes Isolated from MK20 and MK22* 
Bw & 
Animal = = = 2 = 5 : 
+ A, + 0,8 C. feseri 
M K22 + + A, + + O,8 hemolyticum 
A=acid; G, gas; O, oval, 3, subterminal; +, * antitoxin not available 
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1/15 


1/29 


1/8 


Surgical Procedure 


1 cm, long aortic-caval fistula 


1 cm. long reverse-Eck fistula with 
ligation of vena 

Six 200 mg. (approx.) pieces of liver 
removed aseptically for culture 


1 em. long aortic-caval fistula 


A. 


TABLE 3.—Protocols 


Clinical Findings 


Immediate increase in pulse from 
100 to 130; coarse murmur audible 
over lumbar region; gradual en- 
gorgement of superficial venous 
return 

Dog depressed for 2 days following 
operation 


Immediate increase in pulse from 
95 to 120; murmur audible by 
stethoscope over most of hind- 
quarters; gradual engorgement of 


ARCHIVES OF 


SURGERY 


Autopsy and 
Bacteriological Findings 


No growth aerobically or anaer- 
obically; both fistulae patent on 
autopsy 


superficial venous return 


1/22 1 em. long reverse-Eck fistula with No 
ligation of vena cava 3 em, craniad 

2/5 Six 200 mg. pieces of liver removed 

aseptically for culture 

2/12 1 em. long reverse-Eck fistula with 
ligation of the vena cava 3 cm. 
craniad 

1 cm. long aortic-caval fistula 

Six 200 mg. (approx.) pieces of liver 
removed aseptically for culture 

1 cm. long reverse-Eck fistula with 
ligation of the vena cava, 3 cm. 
craniad ters 

1 cm. long aortic-caval fistula 

Six 200 mgm. (approx.) pieces of liver 
removed aseptically for culture 


return 


2/26 
3/12 


spore-formers and produce a hemolysin for 
sheep erythrocytes. They hydrolize gelatin 
and are proteolytic. 

The toxin of Strain MK20 (Clostridium 
feseri) was injected into a mouse, and 0.3 
ml. was lethal in 48 hours. The neutraliza- 
tion test was carried out by mixing 0.7 ml. 
of the toxin-containing supernatant with 
0.3 ml. of homologous antitoxin the 
mixture then 
temperature for two hours. Mice were then 
injected with 0.5 ml. of the mixture, and 
it was found that the toxin of MK20 was 
neutralized by the Clostridium feseri anti- 
toxin. Neutralization tests were not done 
on Strain MK22, since the antitoxin for 
Clostridium hemolyticum was not available. 


allowed to stand at room 


Comment 


Specimens were collected in a manner to 
preclude agonal invasion, Liver tissue of 


three of the four normal control dogs taken 
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postoperative 


complications 


No growth aerobically or anaer- 
obically; both fistulae patent on 
autopsy 


Engorgement of collateral venous 


No growth aerobically or anaer- 
obically; both fistulae patent 


Engorgement of superficial collater- 
al venous return from hind-quar- 


No postoperative complications 


Pure culture of C. feseri from four 
of five tubes inoculated; autopsy 
revealed almost total occlusion of 
the aortic-caval fistula 


at biopsy yielded a clostridial species in 
pure culture. Only one of four animals 
which had been subjected to the fistula op- 
eration yielded bacterial growth, which, too, 
was a Clostridium in pure culture. It is 
probably significant that in this dog 
(MKI17) the fistula was observed to be 
stenosed at autopsy. It is apparent tha‘ 
many normal dogs will harbor the clos- 
tridial species in the liver. It is even pos- 
sible that they all do, for in those cases 
yielding positive cultures there is enough 
variability in the number of tubes contain- 
ing growth, and in the period of incuba- 
tion necessary for growth to become 
apparent, to suggest that the number and 
distribution of bacteria in the normal liver 


are not uniform. 


An interesting fact observed from the 


number of cases examined is that we 


have not isolated Clostridium perfringens 
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(welchii) in one single case. Jacobs et al.,® 
on the other hand, have reported that 88% 
of the clostridial strains isolated by them 
belonged to this species. 


Conclusions 


From the limited number of experiments 
undertaken, it seems very probable that 
when the portal vein is flushed with extra- 
arterial blood — the normally 
housed in the liver of the dog are either 
number or eliminated; and 


anaerobes 


decreased in 
when the vein is supplied with only an 
extra trickle of arterial blood, they are still 
present. 


Summary 

A method for arterializing the canine 
liver is brietly described. 

Only a single species of Clostridium was 
isolated from each of three of four 
trol” livers. Two livers harbored C. feseri, 
and one, C. hemolyticum. The fourth liver 
was negative on culture. 


con- 


Cobb et al. 


BACTERIOLOGICAL STUDIES 


Following arterialization of the liver the 
livers of three of four dogs were negative 
on culture; the fourth dog, harboring C. 
much stenosed aortic-caval 


feseri, had a 


fistula. 


46 Forest Hill Rd. (Prof. J. Markowitz) 
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Readily Available Bucky for Use in Surgery 


JAMES D. COLT, M.D., Bakersfield, Calif. 


After many attempts at arteriography in 
surgery without a Bucky table, using grid 
cassettes, ete., | felt that the Bucky was a 
“must.” The cost of a portable Bucky for 
14™© 17 tlms ($350 and up) was prohibitive 


the 


genitourological table is used in) combina- 


for each hospital finance. 


tion with a regular operating-room table, 
table 


is so wide and cumbersome that surgery is 


the Bucky is available; but the G. U. 


a chore and the constant bending over is 
the source of many backaches. Grid cas 
settes give fair films, but not truly satis 
factory detail. 

The only Bucky that is readily available 
in cach operating suite is that on the G, U 
table; therefore, after examining several, | 
found that by removing four small bolts 
on many of the tables, and no more than 
eight bolts either the 
Bucky alone or the entire table top could 
be lifted off the G. U. table. The bolts are 
underneath the frame and extend up into 
the Bucky frame, anchoring it to the sup 


from most— tables, 


porting substructure. This removed Bucky 
apparatus may be placed on a regular oper 
ating table and secured with 3-in. adhe 
sive. The surface may be made level, using 
two sets of standard foam-rubber table pads 
at either end of the Bucky. The width of 
the Bucky apparatus is the same as that of 
the table ( Figure). 
Standard table extensions are used to make 
the operating table 
a portable tube or the orthopedic 


regular operating 


longer if necessary. 
Using 
tube, adequate films can be taken. 

The patient is placed on a sheet running 
the table with 
the at 


lengthwise of O} erating 


at each end to allow 


enough sheet 


1958 


Submitted for publication Nov. 13, 


table is shown with the top removed 


The G. U. 
and the Bucky in place on the regular operating- 


room table. The arrows on the G. U. 
to the loose bolts and the holes. 


table point 


tendants to move the patient up or down. 
Grid cassettes may be placed caudally for 
lower thigh or leg exposures, or the patient 
may be moved cephalad. Surgery may be 
done with the same set-up, and there is no 
break in good surgical technique, ts 
made by performing a surgical procedure 
in the x-ray suite. The anesthesia depart 
ment is much happier working in surgery, 
also, from the standpoint of the accessi 
bility of equipment and of the fact that the 
explosion and fire hazards x-ray) work 
are avoided, 

The availability of a Bucky for elective 
and emergency surgery of types other than 
vascular makes it possible to obtain good 
films of the abdomen during surgery in a 
small hospital, where the expense of either 
a portable Bucky or a Bucky table would 
prevent its purchase. 

The literature for the last five years was 
perused and no satisfactory substitute for 
the portable Bucky or Bucky table could be 
found, 


1705 27th St. 
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Study of Revascularization of Autogenous Cortical 
Bone Grafts in Rabbit Using Radiophosphorus 


ALBERT B. FERGUSON Jr., M.D.; PATRICK G. LAING, M.D.; MARY GREBNER, B.S., and 


LAVERNE MADANCY, B.S., Pittsburgh 


This study was undertaken in an attempt 
to evaluate the fate of various types of 
autogenous cortical grafts in the rabbit by 
a somewhat different method 
The influence of the 
physical form of the graft is shown, as well 


than those 


usually employed. 


as the deterrent effect of fibrous periosteum 
The effect 
of using a motor-driven saw rather than a 


as a barrier to revascularization. 


osteotome is also shown. 

Cohen et al.* have used Cat as an indi 
cator of homogenous bone-graft fate. Kiehn 
et al. have. used phosphorus for the pur- 
pose of comparing the incorporation of 
autogenous bone grafts into the host. E-val- 
uation of bone grafts from a_ histological 
point of view have demonstrated the diffi 
culty inherent in determining the end-point 
by this means. Each microtome section 
shows only a small part of the graft and 
host; the interpretation is often tedious and 
controversial. The uptake of P** is felt to 
offer a guide to the state of revasculariza- 
tion of a bone graft when used by a method 


previously described by us.* ts especially 


valuable as a comparison with injection 


studies, such as those of Stringa. 

The previous history of bone-grafting 
experiments was thoroughly reviewed by 
be re 


Chase and Herndon? and will not 


peated here. The normal osseous pick-up 
of radiophosphorus in the femur and. tibia 
of the rabbit has been deseribed.* In this 


earlier paper reasons were given and refer 


1958 
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from the 


Pennsylvania Arthritis 


ences cited for believing that the amount of 
P= picked up by bone when biopsied ap 
proximately 90 minutes after intravenous 
injections give a good estimation of the 
availability of this radiophosphorus to the 
bone assayed. By the same token, this 
determination should provide an estimation 
of the blood supply to the bone. If a longer 
period is allowed to elapse between injec 
tions of the radiophosphorus and sampling 
of the bone, as in the technique of Kiehn 
et diffusion may reasonably be ex 
pected to convey some I? to devascularized 
extracellular 
The possibility. that even a 


areas in the bone via the 


Huids. dead 
bone graft would thus acquire radioactive 


phosphorus was mentioned by Key." 


Experiment 


More than 250 autogenous-bone-grafting 
operations were performed successfully on 
the tibias of over 150 albino rabbits. Many 
more animals were actually operated upon 
The 


grafts were cut from the subcutaneous cor 


but either became infected or died. 
tical surface of the upper tibial metaphyses 
and were replaced in the same defeet on 
the same side. The first two main groups 
labeled 


“chopped.” The solid grafts were replaced 


of grafts were Solid and 


at once (as cut) into the bed from which 
they had been taken. The chopped grafts 
were cut into segments approximately 1-2 
by 3-4 mm. and were replaced in the bone 
defect. 

Subdivisions were made in each of these 
two main groups. In the first place, in half 
of each group the grafts were thoroughly 
stripped of fibrous periosteum and the sur 
faces well scraped with a knife blade. These 
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are classified as “without periosteum” 
though it is realized that anything ap- 
proaching removal of surface 


osteoblasts in the cambium layer is impos- 


complete 
sible. The remaining grafts were trans- 
ferred with all layers of the periosteum 
still 
periosteum.” 


adherent and are classified as “with 
Furthermore, one group of 
grafts was cut with a rapidly rotating saw 
blade held in a dental drill, and another 
group was cut with sharp osteotomes, giv- 
ing two groups “cut with saw” and ‘cut 
with A further subgroup in 


osteotome.’ 
both solid and chopped grafts was replaced 
under a piece of tantalum foil in an attempt 
to limit revascularization to the bony bed 
and prevent soft-tissue invasion from the 
surface. Soft tissue, in the form of granu- 
lation tissue, always grew in under the foil 
from all sides, and this method proved 
fruitless. 

Animals were given intravenously 
and killed 90 minutes afterward in groups 


-The P® pick- 
up of all autogenous bone 
grafts in the upper me 
rabbit's 


Fig. 1. 


taphysis of the 
tibia expressed as a ratio 
of the P® pick-up in the 
normal cortex of — the 
same 


animal. This figure gives 


humerus in the 


the combined results for 
all grafts cut with a saw 


625°] 


A, M. A. ARCHIVES OF SURGERY 
at weekly intervals over a month. After 
four weeks all grafts were found to be well 
revascularized and incorporated into the 
host bone, and the study was not pro- 
longed beyond this point. It is probable 
that a one-month study in the rabbit may 
reasonably be compared with longer-lasting 
studies in the dog and man. 

At autopsy the grafts were removed in 
two halves, one-half of the graft without 
host bone for P** assaying and one-half 
with adjacent host bone for histological 
study. A portion of midshaft humeral cor- 
tical bone was removed from each rabbit to 
form a standard for comparison of P** 
uptake, as in a previous study.* The bone 
for P* estimation was carefully stripped 
of all soft tissues and then freed of blood 
and marrow in a powerful jet of water. 
The importance of removing all soft-tissue 
blood and marrow probably cannot be over- 
emphasized. The high specific activity of 


ALL GRAFTS SAWCUT O 
ALL OSTEOTOME CUT-@ | 


or osteotome. The early 
advantayes of grafts cut 
with an osteotome are 
equalized out by the 
week. The black 
(osteotome cut) 
dominate the high ratios 


fourth 


dots 


early in the revasculariza- 
tion period, but by the 
fourth week this 
The 


healed in 


advan 
tage lost. 
were clinically 
at this time. 


areas 


25 30 35 
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REVASCULARIZATION O! 


AUTOGENOUS BONE GRAFTS 


2—Grafts both 
and solid with 
periosteum are compared 
with similar ones without 


hig. 
chopped 


GRAFTS WITH PERIOSTEUM eo. 
GRAFTS WITHOUT PERIOSTEUM-O 


the fibrous periosteum. 
The normal ratio for this 


area of the tibia in the 


rabbits is 2.617 to +0.849, 
and is shown as the dotted 
line going the 
Note that the dif- 
ferentiation between the 
two in the first 
10 days. Each circle rep- 


across 
chart. 


occurs 


© 
1% e 


resents an individual ex- 
periment, and the higher 
the ratio, the more avail- 
able the graft was to P™ 


as compared with a stand 
area. The 
early increased pick-up of 


ard humerus 


| 


grafts without periosteum 
is neutralized the 
fourth 


by 
week 


| 
| 
| 
| 
| 
5 


| 


ard 


in the blood stream is a constant haz 
all The 


slightest contamination by blood may great- 


in bone-sampling methods. 
ly increase the radioactivity in the bone 


sample. bone sample was then 
placed in a weighed stainless steel planchet 
and the whole weighed to obtain the wet 
weight. Ashing was then performed in a 


muffle furnace at 600 C for two hours. 
Iinally, the bone was carefully crushed and 
spread evenly over the bottom of the plan 
chets and then counted, using a well Geiger 
counter and a Multiscaler. 
ings taken 


Finally the planchets were reweighed to 


Several read- 


were and a mean obtained. 
obtain the weight of bone ash. The results 
were then expressed as ratios of the activity 
of the samples to those of the humeral 
bone. When the activity was below that of 
the humeral bone, it was calculated as a 
negative ratio of the latter. The results are 
shown in the graphs (Pigs. 1 and 2). 


Ferguson et al. 


20 
DAYS 


25 30 35 


Comment 

The 
once again the practical difficulties of as 
sessing 


histological studies demonstrated 


differences between individual 
grafts and proved inconclusive from a com 
parative point of view. However, it may 
all 
autogenous grafts in the rabbit was very 
rapid. Within a week all bone transplants 
were firmly gripped by granulation tissue. 
Within four weeks all grafts were well 
incorporated into the host bone. At this late 
stage, however, the grafts usually showed 


be said that revascularization of these 


an increased vascularity to the naked eye 
with the surrounding host 
Hancox ® has seen histological evi- 


as compared 
bone. 
grafts as 
early as five hours postoperatively. At such 


dence of vascular invasion of 
an early stage vessels transferred with the 
graft itself cause confusion. 

Influence of Size of Graft.--The chopped 
grafts showed a markedly higher pick-up 


than the solid ones in the first week. This 
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difference was not so marked in the second 
It is felt that this early 
high rate of pick-up was a reflection of the 


and third weeks. 


larger surface area exposed to revascular- 
ization in the chopped grafts. No 
the survival of 
living cells in the grafts from this study. 
Siffert '* found that 
cortex were more rapidly incorporated than 


infer- 


ences were made about 


small fragments of 
larger ones. 


Saw Versus Osteotome.There was a 


marked difference in the pick-up be 
Both 
with an 


tween these two groups solid and 


chopped grafts cut osteotome 
showed a higher pick-up than those cut with 
a saw in the first week. This difference was 
less marked in the second and third weeks. 
A tendency was noticed for the saw-cut 
grafts to show the higher pick-up in the 
fourth week of the study. The difference 
between these two groups was most marked 
in the chopped grafts. [t might be specu- 
lated that this delay in revascularization in 
the saw-cut groups could be due to burning 
of the host bone, or of both the host bone 
and the graft. The amount of cutting, and 
thus of heating, would be greater in the 
chopped grafts cut with a saw in proportion 
The ne- 
crotic bone resulting might excite a more 


to the number of saw cuts made. 


marked host reaction than would the osteo- 
tome-cut grafts and could account for the 
later tendency of the saw-cut grafts to show 
an occasional higher pick-up than the 
osteotome-cut) group. 


With Periosteum Versus Without Peri- 
osteum.—Chase and Herndon? have dis- 
cussed the early arguments as the 


osteogenic power of periosteum and the final 
realization of the important distinction be- 
tween fibrous and cambium layers. It is 
accepted that by the heading of this section 
it is meant only to convey “with or without 
It is 
not suggested that all surface osteoblasts 
and other cells were removed from any of 
the grafts. and Pet- 
row ® have discussed the apparent impor- 
tance of the 


the fibrous layers of the periosteum.” 


Haas,* Phemister, 


the 
regeneration of bone grafts. These workers 


whole periosteum in 
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did not always distinguish between the vari- 
ous layers of the periosteum being trans- 
planted. Grafts probably never be 
transplanted without the osteoblastic cam- 


can 


bium layer. Reference to the graph (lig. 2) 
shows that the grafts “without periosteum” 
showed a higher pick-up of P** in the first, 
second, and third weeks in both the solid 
chopped graft groups. This differ- 
s most marked, however, in the solid 
groups. 


and the 


ence 
Here, of course, it was easier to 
keep the fibrous periosteum intact and in 
place when taking the grafts. This is not, 
however, felt to be a large factor in the 
differences 
graft 


between solid- chopped- 
taken to 


preserve the periosteum place the 


groups. Great care was 
chopped grafts by cutting it into appropri- 
ate-sized pieces on the surfaces of the graft 
prior to cutting up the bone with saw or 
It may be speculated that the 


delayed revascularization in both chopped 


osteotome. 


and solid grafts with intact periosteum re- 
flect the presence of a fibrous-tissue barrier 
to surface invasion by host blood vessels, 
which would not be present in the grafts 
without periosteum. Stringa that 
“in the autograft the penetration is imme- 


states 


diate and takes place over the whole surface 
of the graft.” In his cases the fibrous peri- 
osteum was not transferred with the bone 


grafts. 
Summary and Conclusions 
RKadiophosphorus pick-up studies 
performed on over 250 bone grafts in 


were 


rabbits. 


Radiophosphorus methods 


pick-up 


peared to offer advantages over histological 


ap- 


studies in comparing and contrasting the 
fates of various types of bone grafts. This 
is probably true only if the interval be- 
tween injection of P** and biopsy of the 
about 90 minutes. 
suggested that, 
things being equal, autogenous bone grafts 


graft is short, i. e., 

Results obtained other 
transferred with their periosteum showed 
a delay in early revascularization when 
compared with autogenous grafts without 
periosteum. 
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REVASCULARIZATION OF AUTOGENOUS BONE GRAFTS 


Suggestive evidence was also obtained 
that osteotome-cut autogenous bone grafts 
revascularized more quickly than those cut 
with a rapidly rotating saw. This may be 
related to burning of host and graft bone 


by the saw blade. However, this relation 


may be reversed in later stages of incor- 


poration, and final vascularity may be in- 
creased by a reaction to necrotic bone in 
the host. 

The chopped autogenous grafts showed a 
more rapid revascularization than the solid 
ones in the first week. This difference dis 
appeared between the second and the third 
week and reappeared to a less marked de- 
gree in the fourth week. 

(13) 
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A Rare Cause of Intestinal Obstruction 


Traumatic Intramural Hlematoma Associated with Leiomyoma of the Jejunum: 


Report of a Case 


WILLIAM B. GORDON, M.D.; JOHN F. HOWELL, M.D., and JACK R. GORDON, M.D., Houston, Texas 


A rare consequence of nonpenetrating in- 
jury to the abdominal wall is extravasation 
of blood into the submucosal or subserosal 
layer of intestine, which may produce par- 
tial or complete obstruction, Leiomyomas 
are also noted to be a rare cause of in- 
testinal obstruction. There is, however, no 
report in the literature of a case of intra- 
mural hematoma associated with leiomyoma, 
each being an independent contributing fac- 
tor, as a cause of intestinal obstruction. 
The recent finding of such a lesion in a 
3-year-old patient, admitted to the surgical 
service of the Methodist Hospital, led to a 
review of the literature and the report of 
this case. 

A review of the literature reveals only 
11 cases of intestinal obstruction secondary 
to hematoma of the intestine reported in 
children, Poer and Woliver! (1942) re- 
viewed the literature and found from 1875 
onward the continual occurrence of injuries 
to the bowel and mesentery due to non- 
penetrating trauma to the abdomen. A_ re- 
view of the literature by Spencer, Bateman, 
and Horn,? of New Orleans (1957), re- 
total of 34 

causing 


vealed a cases of intramural 


hematoma intestinal obstruction. 
The anatomic distribution of the hematomas 


Table 1. 


In all 11 cases of hematoma in children 


is listed in 


causing intestinal obstruction, the trauma 
seemed to be of a trivial nature and similar 
to minor accidents occurring daily the 
pediatric age group. The site of the hema- 
Submitted for publication Nov. 10, 1958. 
Department of Surgery, Methodist 
Hospital, and Baylor University College of Medi- 
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Anatomic Distribution of Intramural 
Hematoma of Intestine 


TABLE 1. 


Location Survived Died 


Esophagus 
Duodenum 
Jejunum 

lleum 

Cecum 
Ascending colon 
Descending colon 


Sigmoid 


toma was noted to involve the duodenum 
and jejunum most commonly in this series. 

The commonest symptom noted, in this 
series of cases, was vomiting. This was a 
consistent finding in all the pediatric cases. 
Abdominal pain was also commonly noted, 
being mild and persistent in most of the 
cases reviewed. 

Felson and Levin,* who reported four 
cases of intramural hematoma of the duo- 
denum, noted that the obstructed area of 
the duodenum had a characteristic coiled- 
spring appearance. This finding was con- 
sistent, in their cases, and they considered 
it a typical roentgen sign of obstruction to 
the duodenum or proximal jejunum. Simi- 
lar findings were noted by Liverud * (1948), 
who described a filling defect in the lumen 
and the prominent folds of mucosa demon- 
strated after the administration of barium. 

Additional cases reported secondary to 
trauma include one by Moody ® (1957), 
one by Robarts ® (1957), and one by Pester 
and Peartree* (1958). Of the total of 34 
patients reviewed by Spencer, Bateman, and 
Horn, a history of trauma was obtained 
in 24. In most cases the trauma consisted 
of a direct blow to the abdomen.* 


Potal 
0 1 
4 17 
2 
2 0 2 
0 3 
0 
1 2 
34 
= 


RARE CAUSE OF INTESTINAI 


Myomatous tumors of the small bowel 
are rare; however, they are considered by 
some authorities as being one of the com- 
monest the small 
These tumors occur at all ages, the 


tumors occurring in 
bowel.§ 
average age being 49°; however, Roth and 
Farinacci ® recorded one of these tumors in 
a newborn infant. the 


small bowel may be either submucous or 


Leiomyomata of 


subserous. Both types are uncommon, and 
symptoms are usually the result of complica- 
tions. Starr and Dockerty * (1955) reported 
on 76 cases of myomatous lesions of the 
small bowel and reported the incidence of 
signs and symptoms as noted in Table 2. 


TABLE 2.—Signs and Symptoms of Myomatous 
Lesions of the Small Intestine in 
Seventy-Six Cases 


Signs or Symptoms Benign Malignant 


Melena 24 
Abdominal pain 
Palpable mass 
Intestinal obstruc- 
tion 
Intussusception 
Peritonitis 
Loss of weight 
Hematemesis 


As noted, 15 patients, or approximately 
20%, were found to have intestinal obstruc- 
tion as the presenting symptom, Abdominal 
discomfort was present in 50 patients, this 
symptom also being associated with benign 
tumors approximately as often as malig- 
nant ones. 

Roentgenologic examination is a very sig 
nificant aid in the diagnosis of these lesions 
preoperatively, when feasible. Of 38 pa 
Starr Dockerty * 
(1955), roentgenologic examination demon- 
strated that the 
small intestine, thus indicating the signifi- 
Studies of 

their incidence, 


tients studied by and 


23 harbored a lesion of 


cance of this procedure. neo- 
plasms of the small bowel 
location, histology, rate of growth, methods 
of examining them and results of treat- 
ment—all point to the need for earlier diag- 
nosis and, specifically, for more frequent 
examination by barium-contrast roentgen- 
ologic studies of the small bowel. 
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OBSTRUCTION 


Report of Case 

History.—This 3-year-old 
mitted to the Methodist 
complaint of abdominal cramps and vomiting for 
two days prior to hospital admission. For 24 hours 
prior to admission he had not been able to retain 
any liquids or solids in his stomach. 


white boy was ad- 


Hospital with the chief 


There was 
a history of blunt trauma to the midabdomen ap- 
proximately eight latter 
The trauma was inflicted by a play- 
The child had multiple soapsud and 
enemas for 


hours preceding the 


symptoms. 
mate’s fist. 
oil-retention and one-half 


one days 


prior to admission, which produced only one or 


two small, very hard stools. The enemas failed 


to produce gas, and he had passed no gas as far 
as his mother could tell 
of vague abdominal pains for five to six months 


There was also a history 


prior to admission; however, the symptoms seemed 
inconsequential to the parents, and no medical aid 
The 


systems were essentially noncontributory except for 


was sought. past history and review of 
a decreased urinary volume for 24 hours prior to 
admission. 

Physical 
follows : 


respirations 20. 


Vital 
Temperature 99.8 
The child 
dehydrated. was dry, 
The 
membranes of the throat and mouth were dry and 
The 


moderately distended, especially in the upper por 


admission 
pulse 100, 


appeared 


Findings on 
were as 
3-year-old 


His skin 


sallow color 


moderately with 


poor turgor and of a mucous 


slightly pale. abdomen appeared to be 
abdominal 
\usculta 


tion revealed hyperactive bowel sounds, which were 


tion. Palpation revealed generalized 


tenderness with very minimal guarding 


high-pitched. Rectal examination revealed no fecal 
impaction, and there was no marked discomfort 
on examination im either the right or the left 
lower quadrant. 

hemoglobin 
The 


normal dif 


Laboratory — bindings. Admission 


was 11.8 gm. %, with a hematoerit of 37% 
white blood count was 5,700, with a 
ferential count. The platelet count was adequate 
Urinalysis revealed a specific gravity of 1.034 with 
4+ sugar and a positive reaction for acetone; 
however, an intravenous infusion of dextrose was 
being administered at the time. Repeat urinalysis 
was normal. 


X-Rays 


small-bowel obstruction, indicated by dilated, air 


X-ray examination revealed mechamieal 


filled loops of what appeared to be proximal small 
(Fig. 1) 
because of the 


howel Jarium enema was omitted 


yvravity of the small-bowel obstruc 
tion. 


Hospital The child 


intravenous infusions and Wangensteen suction on 


Course was started on 


admission. As soon as he was rehydrated, he was 
taken to surgery, with a preoperative diagnosis of 
intestinal obstruction, jejunum, etiology undeter- 
mined. The abdomen was opened through a midline 
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Fig. 1—Arrow indicates the location of the 
leiomyoma near the mesenteric border. The larger 
mass on the antimesenteric border represents the 
hematoma. 


incision extending both superior and inferior to 

There was 
fluid in the 
peritoneal cavity, which was siphoned off, and the 
was immediately identified. It 
found to be moderately distended with fluid, and 
further exploration revealed a tumor mass with 


the umbilicus, about 7 em. in length. 


a small amount of  straw-colored 


small bowel was 


an area of hemorrhage into the bowel wall and 


early vascular changes on the serosal surface. The 
mass appeared to be confined to the bowel lumen, 


with no evidence of tumor invasion. Further 


examination revealed the rest of the abdominal 


viscera to be normal. Decompression of the 


proximal small bowel was performed, ap- 


proximately 8 to 10 cm. of small bowel was resected 
end-to-end 


on either side of the tumor mass. 


anastomosis was accomplished. The postoperative 
course was uneventful, and the patient was dis- 
The 


intramural 


charged on the fourth postoperative day. 


surgical pathology report revealed 
hematoma of the jejunum, measuring approximately 


in the same area, although on the opposite side, 


‘with a letjomyoma, measuring 32 


heneath the mucosa. No evidence of hemorrhage 


around the benign leiomyoma found 


(Fig. 2) 


nm was 


Comment 


Intramural hematoma and leiomyomata of 


the small bowel are noted to be a rather 
rare cause of intestinal obstruction, inde- 


pendently; however, a combination of the 
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Fig. 2—Specimen shown in Figure 1 has been 
transected, revealing the leiomyoma in the center 
to be surrounded by an intramural hematoma. The 
preoperative film in the background demonstrates 
the dilated loops of small bowel, with no evidence 
of gas in the colon. 
two lesions as a cause of intestinal obstrue- 
tion seems to be a bizarre occurrence. 

X-ray studies of the abdomen in this par- 
ticular case of trauma was diagnostic of 
barium 
the 
Intramural 


small-bowel obstruction; however, 


examination was omitted because of 


the 
hematoma, as a result of blunt trauma _ to 


gravity of obstruction, 
the abdomen, occurs most frequently in the 
duodenum and proximal jejunum, as a re 
sult of the relative fixation of the bowel in 
this region. Trauma causes intrusion of 
this portion of the bowel against the spine, 
and the disruption of the mesenteric attach- 
ments in this region probably initiates hem- 
orrhage. Less fixed loops of small bowel 
have been noted to be more vulnerable to 
such injury when they lie transversely and 
as they cross the anterior prominence of 
the vertebral bodies. It is the child who 
usually sustains this injury because, at this 
age, the abdominal musculature has not fully 
developed its maximum strength, the lower 
rib cage is more flexible, and the anterior- 
posterior depth of the abdominal cavity 1s 
smaller than in the adult. As the hematoma 


increases in size and dissects circumfer 


entially and longitudinally in the bowel wall, 
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RARE CAUSE OF INTESTINAL OBSTRUCTION 


intestinal obstruction becomes apparent. Ob- 


struction, however, is not an immediate 
effect, usually being delayed 12 to 36 hours 
following the initial trauma, although the 
time interval may vary from a few hours 
to several days. The effects of the hema- 
toma were noted to have produced symptoms 
quite early in this case, however, probably 
being accentuated by the leiomyoma. 

The clinical course is usually a lag period 
after the initial injury, followed by increas 
ing abdominal pain, associated with recur 
rent vomiting. Physical examination in 
some of these cases, however, will reveal 
very minimal abdominal tenderness. 

The benign leiomyoma, in the case re 
ported, was of secondary importance in 
producing the clinical syndrome; however, 
it is fortunate to have been discovered be 
cause of the malignant potentiality. In 1925, 
Eliason and Wright !® concluded that be 
nign leiomyomas of the stomach were far 
from being benign in the end-results, as 
the benign classification suggested. Rip 
stein and Flint! pointed out that, benign 
or malignant, in most cases the greatest 
danger is the gravity of clinical syndromes 
they produce. 

Generally, simple evacuation of the intra 
mural hematoma producing intestinal ob 
Some authorities 


will suffice. 


advocate watchful waiting in cases of only 


struction 


partial obstruction. In the case reported, 


however, the obstruction was complete, the 


myomatous tumor was palpated, and there 


Gordon et al. 


fore resection and enteroenterostomy was 
performed, The postoperative course was 
uneventful and the patient was discharged 
on the fourth postoperative day. 
1423 Hermann Professional Building (25) 
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Intramural Hematoma of the Duodenum 


Report of a Case with an Unusual Complication 


ED. B. ROWE, M.D.; M. RUTH BAXTER, M.D., and CAROLINE W. ROWE, M.D., Galveston, Texas 


Acute obstruction of the duodenum in the 
second and third parts is infrequent. The 
commonest causes of such an obstruction are 
congenital defects of the duodenum and 
rotation of the 
bowel, mesenteric artery syndrome, ulcers, 
neoplasms of the ampulla of Vater and 
duodenum, gallstones and foreign bodies, 


pancreas, anomalies of 


and invasive tumors of surrounding  or- 
gans. Duodenal obstruction due to intra- 
mural hematoma was practically unknown 
until rather recently. 

The first report of a case of duodenal ob- 
struction due to intramural hematoma was 
made by MeLauchlan in 1838." 1948 
Liverud described the x-ray findings of in- 
tramural hematoma, and, although in_ his 
case the hematoma was in the first part of 
the jejunum, the x-ray appearance was al- 
most that of intramural 
hematoma of the duodenum.® 

Kelson and Levin, in 1954, reported four 
cases of intramural duodenal hematoma and 
described detail the x-ray 
produced by barium study.? The proximal 
portion of the 
thickening of the mucosal folds, and more 


identical with 


appearance 


abnormal segment shows 
distally there is a smooth intramural mass 
that 
produces a 
they believe is pathognomonic of intramural 


widens the lumen of the bowel and 
“coil-spring” pattern, which 
hematoma. 

In 1957 Spencer et al, reviewed the litera 
ture and found 33 reported cases of intra- 
mural hematoma of the intestine causing 
obstruction and added one case of their own, 

Submitted for publication Nov. 14, 1958. 
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bringing the total to 34.'* Since then there 
have been 6 cases recorded, and these, along 
with the one reported in this paper, make 
a total of 41 cases. The intramural hema- 
toma has been in the duodenum in 21 of 
these cases. 


Report of Case 


A 33-year-old Latin American man was admitted 
to John Sealy Hospital on Sept. 17, 1956, with the 
complaints of abdominal pain and vomiting. At 
about 4 p.m. on Sept. 15, 1956, the patient was in 
an automobile and struck in the 


accident was 


abdomen by the steering wheel. He noticed some 
accident in the 
This rapidly im- 
patient take the 
passengers in the other car to the emergency room 
of John Sealy Hospital. About one and one-half 
hours after the accident, while the patient was 
still in the emergency room, he noticed that the 
pain returned, became colicky in nature, and was 
accompanied by vomiting. He 
several occasions the 


after the 
the lower abdomen. 


dull) pain immediately 
midline of 
and the able to 


proved, was 


was €xamined on 


emergency room, and 
nothing abnormal was found except for an area 
of tenderness just to the right of the umbilicus 
The blood count at this time showed a leukocytosis 
of 14,000, with a normal differential count. 


amination of the urine was normal. A flat plate of 


Ex- 


the abdomen was normal. During the period of 


observation the room, the patient 
After 
he went home, the pains returned and the vomiting 


emergency 


improved and was allowed to go home. 


was able to tolerate 


He had 


bowel movement on Sept. 16. Owing to the persist- 


hecame more frequent. He 
only sips of water by mouth. a normal 
ence of the abdominal pain and vomiting, he con 
sulted his personal physician and was admitted to 
John Sealy Hospital on Sept. 17. 
Past that the 
received a severe burn of the face, chest, arms, 


history revealed patient had 
and hands in 1951 and had a lengthy period of 
hospitalization and multiple skin grafts at that 
time. 
difficulty or abdominal pain. 


There was no history of any digestive 


Physical examination at the time of admission 
showed an alert, cooperative, fairly well-developed 
man, who not 


appear to be in any acute 


i 
x 


INTRAMURAL HIE MATOMA OF DUODENUM 


distress. Blood pressure was 120/80, pulse 100 a 
minute, and temperature 99 F rectally, The 
abdomen was scaphoid, and no masses could be 
seen. There was an tenderness about 
3 in. in diameter over the right rectus muscle 
just to the right of the 


area of 


There was 
considerable resistance to palpation in this area, 
and an indefinite mass could be felt. 
were present but were hypoactive. 
Laboratory work on admission showed «a hemo- 
globin of 14.7 gm. % and a leukocyte count of 
7,700 with a normal differential count. The urine 
was normal and showed a specific gravity of 1.022. 
Blood chemistries were all normal except for a 
slightly elevated CO.-combining power and slightly 
lowered 


umbilicus. 


Jowel sounds 


was normal. 
Abdominal films showed a peculiar crescent-shaped 


chlorides. chest plate 
air shadow in the right upper quadrant, which 
appeared to be in the with the 
impression of a soft-tissue density impinging on 
it from the 


duodenal cap, 


There was no air in small 
bowel, but a little in the colon (Fig. 1). 
admission 


below. 
diagnosis of retroperitoneal 
hematoma was made, and the patient was treated 
with intravenous fluids and electrolytes, bed rest, 
and mild sedation. 

During the next two days the patient continued 
to complain of rather severe colicky pain. He was 

Fig. 1—Plain film of the abdomen showing air 
in the duodenal cap with the impression of a soft 
tissue density impinging on it from below 


Fig. 2.—Film showing obstruction and widening 
of the duodenum just distal to the duodenal cap. 


unable to tolerate anything by mouth, and vomited 
large amounts of bile, even when allowed no oral 
intake. It that this 
patient had an obstruction of the duodenum below 
the ampulla of Vater 


became evident clinically 


On Sept. 20, an upper gastrointestinal series was 
made and showed a normal stomach. The barium 
passed into the duodenal cap; but at that point 
there appeared to be an obstruction, and the cap 
(Fig. 2). The descending portion of 
the duodenum was markedly widened and flattened, 


was dilated 


with the mucosal pattern appearing stretched and 
having the typical “coil-spring” appearance (Fig. 3) 
From the results of this examination, a diagnosis 
the duodenum 


of intramural hematoma of 


was 
made, 

Conservative therapy was tried with the hope 
that the would be the 
symptoms relieved, but symptoms 


hematoma and 


absorbed 
the obstructive 
continued, 

On Sept 


done 


26, an exploratory 
intramural 
duodenum 
The 
The peritoneum and muscle 
layers of the duodenum were incised transversely 
in the second portion, and about 200 cc. of clotted 
blood and 100 cc. of liquid blood were removed 
The the intact. A 


laparotomy was 
found 
cap to the 


was about 


and an 
the 


hematoma 
from the 
hematoma 


was 
involving 


ligament of Treitz 
5 in. in 


diameter 


mucosa of duodenum 


was 
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Fig. 3—Film showing widening of the descend- 
ing duodenum and the typical “coil-spring” appear 
ance, 
Penrose drain was placed into the hematoma 
cavity and the abdominal wound closed. 

The postoperative course was smooth; however, 
the patient still had symptoms of complete duodenal 
It was thought that this obstruction 


neuromuscular dysfunction of the 


obstruction 
was due to 
duodenum caused by the extensive damage done 
to it by the large hematoma. 

On Oct. 1, 1956, the patient was taken to the 
operating room and a gastroenterostomy was done, 
with the hope that this procedure would stop the 
vomiting and allow the patient to be placed on 
oral intake. After this procedure, the patient was 
able to take a liquid diet fairly well, but when 
solid foods were given, he had episodes of severe 
upper abdominal pain, followed by vomiting. These 
spells did not occur after every meal but happened 
often necessitate some intravenous 
fluid and electrolyte 
Although the patient’s general condition 


enough to 
therapy to maintain the 
balance. 
improved considerably, the troublesome symptoms 
persisted, and an upper gastrointestinal series was 
done on Oct. 17, and again on Oct. 22, 1956. These 
examinations revealed that the gastroenterostomy 
functioned normally. Some of the barium, how- 
ever, passed into the duodenal cap, and it) was 
noted that the second portion of the duodenum was 
somewhat dilated above a stenosing deformity or 
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Fig. 4—Film showing dilatation of the second 
portion of the duodenum above a stenosing de- 
formity. 


defect in the lower portion of the second part of 
the duodenum, extending medially from the lateral 
wall and causing an almost complete obstruction 
(Fig. 4). Churning of the barium back and forth 
in the duodenum above the obstruction was noticed, 


and this was associated with severe epigastric pain, 
nausea, and These findings explained 
the symptoms of which the patient complained. 
On Nov. 4, 1956, the patient was taken to the 
operating third time, and the 
abdomen was explored. The duodenum looked very 
and 
hematoma. 


vomiting. 


room for the 


good, there was no evidence of residual 
After the duodenum was mobilized, a 
thickened mass was felt within the lumen of the 
The second portion of the 
duodenum was opened, and a valve-like fold extend- 
ing off the lateral wall of the duodenum was found. 
The valve had been formed by an infolding of the 
full thickness of the wall of the duodenum. This 
valve was at the area of the incision and drainage 
of the original hematoma cavity. Evidently, in 
the process of healing, the duodenal wall had be- 
come invaginated and formed the obstructing valve. 
The valve was resected and the duodenum closed. 
The was taken 

normal bowel continuity was restored. 


second portion. 


gastroenterostomy down, and 


The postoperative course was uncomplicated, and 
when the patient was discharged from the hos- 
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pital, on Nov. 20, 1956, he was taking a regular 
diet and was asymptomatic. He has had no 
further difficulty and is well at the present time. 


Comment 


Trauma seems to be the commonest cause 
of this condition. Often the trauma is 
relatively minor, and the symptoms may not 
develop for several hours or days following 
injury. In some cases, a history of trauma 
was not obtained until after the condition 
had been diagnosed and treated. Intramural 
hematoma has also been reported in con 
junction with blood dyscrasias, pancreatic 
tumors, duplication of the jejunum, mesen 
teric cyst, and ruptured aneurysm. Ina few 
cases there has been no apparent cause. 

This lesion has been found in the esopha- 
gus, duodenum, jejunum, ileum, and colon. 
The commonest sites of occurrence are in 
the duodenum, upper jejunum, and terminal 
ileum near the ileocecal) valve—in_ other 
words, in areas where the bowel is relatively 
fixed in position and can be caught between 
the injuring object and the spine. 

Grossly, the involved area of bowel con- 
tains a bluish-colored swelling of various 
lengths and sizes, which is rather sharply 
demarcated from the normal bowel and con- 
tains liquid or clotted blood or both. There 
may also be a tear in the serosa with some 
blood in the peritoneal cavity. The hema 
toma, being confined to the bowel wall, 
produces a bulge into the lumen of the 
bowel, which causes obstruction. The en- 
tire circumference of the bowel may be in 
volved, or only part of it. The lesion may 
be located between the serosa and the mus- 
cular coat of the bowel, or between the 
muscular coat and the submucosa; however, 
the larger hematomas will probably be be 
tween the muscular coat and the submucosa, 
since this is the layer in which most of the 
blood vessels are found. Retroperitoneal 
hematoma and hematoma of the mesentery 
are sometimes found in addition to the in- 
tramural hematoma. In the cases which have 
been reported, the mucosa of the bowel was 
intact. Microscopic sections show acute 
inflammation and hemorrhage. 
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The symptoms are those of obstruction of 
the duodenum, and vomiting of bile-stained 
fluid in large amounts is the most constant 
symptom. There is usually some upper ab 
dominal pain, and examination shows vary 
ing degrees of abdominal tenderness. A 
mass may be palpable, but this is not a 
common finding. The abdominal signs are 
usually not severe enough to demand im 
mediate exploration, 

If a history of trauma is obtaimed, the 
diagnosis may be suspected; however, in 
most cases, the diagnosis will be made only 
after gastrointestinal x-rays are made with 
barium or at the time of exploratory lapa 
rotomy. A plain film of the abdomen may 
help in showing a dilated stomach and duo 
denal cap and no air in the remainder of 
the bowel. At the time the upper gastro 
intestinal x-ray study is done, an intramural 
obstruction will be found and the “coil 
spring” sign will be demonstrated. The 
x-ray findings are so characteristic that the 
diagnosis can be made with a high degree 
of accuracy by radiographic examination. 

Most of the recorded cases received sur 
gical treatment. Usually a simple incision 
of the duodenal wall with evacuation of 
the hematoma was all that was necessary. 
This is fortunate, for resections are prac 
tically impossible in this area, and bypass 
procedures are limited to gastroenterostomy, 
which does not completely relieve the diffi 
culty as long as the duodenum is obstructed. 
A few patients have been treated conserva 
tively and have survived. In those patients 
treated surgically by evacuation of — the 
hematoma, the cavity of the hematoma was 
not drained but was merely left open. 

The complication reported in’ the case 
in this paper is unique because it occurred 
in none of the other reported cases. Since 
the location of the obstructing valve-like 
invagination of the duodenal wall was 
at the site of drainage of the intramural 
hematoma cavity, the possibility exists that 
the drain caused the formation of the ob 
structing fold. lor this reason, and since 
the drain is of doubtful value, drainage of 


69/563 


q 
at 
“ag 
: 


the intramural hematoma cavity 1s not rec- 


ommended. 
The 


have been good, Of the 21 cases of intra- 


results of treatment of this lesion 
mural duodenal hematoma which have been 
reported, 3 were diagnosed at autopsy. One 
patient, complicated by acute pancreatitis 
and carcinoma of the pancreas, died after 
exploration; all of the other patients sur- 
vived. 


Summary 


A review of the pertinent facts concern 
ing intramural hematoma of the duodenum 
is given. This lesion is uncommon. Trauma 
is the leading cause, and the method of treat 
ment productive of the best results is in- 
cision and evacuation of the hematoma. 
Drainage of the hematoma cavity should be 
avoided, One case is presented, and an un 
usual complication is described. 

Medical Branch. 


University of Texas 
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Changes in the Dog Kidney Produced by Incompatible 


Blood Transfusion 


LIEUT. COL. ROBERT M. HARDAWAY (MC), U. S. Army, and DONALD G. McKAY, M.D., Boston 


The syndrome commonly known as lower 
nephron nephrosis has been observed to be 
associated with a wide variety of disease 
processes. Many theories as to its etiology 
have been proposed, but none has been 
proved. Oliver ' has stated: 


And yet amidst all this elaboration of hypothesis 


and semantic confusion, the syndrome — stands 
clearly outlined as the most important of the acute 
disturbances of the urinary system. This place it 
maintains, not only by the frequency of its oc 
currence and the gravity of its ultimate effects, but 
more importantly by the remarkably protean aspect 
of its origin, it would seem that almost any clin 
ical situation—trauma, malarial infection, obstetri 


cal accident, transfusion reaction, post-operative 


complication or intoxication may end with its mani 
festation of There must be, there 


renal failure. 


fore, some pathogenetic unity behind this screen 
of functional, pathological and clinical diversity 

It is the purpose of this report to present 
that 


small-vessel thrombi in the renal tissue pro 


evidence intravascular capillary or 
vide such a “pathogenetic unity.” 

Oliver has suggested the term “ischemuric 
episode” as a substitute for “lower nephron 
(1) the 


scopic areas of tubular necrosis are not con 


nephrosis” because focal micro 
fined to the lower nephron but can be found 
throughout its length, and (2) the new name 
indicates the generally accepted concept that 
the syndrome is caused by a sudden tran 
Shock, 


with associated spasm of preeapillary arteri 


sient but profound renal ischemia. 
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From the U.S. Army Hospital, Fort 
Va. and the U.S. Army Hospital, Frankfort am 
Main, Germany 


Belvoir, 


Presently Chief of General Surgery Service, 
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(Dr. McKay) 


oles of the kidney, has seemed a_ likely 
explanation for the focal tubular necrosis. 
Shock alone, however, does not seem to be 
the final answer to the question, because 
(a) shock does not always precede the 
anuric episode and shock, even deep 
shock, is relatively rarely followed by the 
anuric episode. After studying cases of 
acute renal failure occurring in Korean War 
17 


casualties, Teschan '? reported that “hypo 


tension alone cannot be incriminated as a 
cause of renal failure.” 

One of the well-known conditions associ 
ated with the onset of “lower nephron 
nephrosis” is an incompatible blood trans 
fusion reaction. It has been known for 
many years that a blood transfusion reac 
tion is frequently associated with a bleeding 
tendency," * but the exact nature of the clot 
ting defect remained unknown. 

In 1954 Hardaway, MeKay, and Wil 
liams * reported four cases of lower nephron 
nephrosis due to transfusion reaction and 
associated with a hemorrhagic diathesis. In 
the only one of these cases studied for 
fibrinogen level, there proved to be a com 
plete absence of circulating fibrinogen. The 
hemorrhagic diathesis responded immedi 
ately to the administration of fibrinogen in 
travenously, It was postulated * that the 
afibrinogenemia was due to the using up of 
fibrinogen in an intravascular clotting epi 
sode and that the necrosis of renal tubules 
might be secondary to intravascular thrombi 
with local infarction of tissue. There was 
some evidence already at hand that this 
might be the case. 

A. There was a well-studied case of lower 
nephron nephrosis which revealed glomeru 
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lar capillary thrombi at autopsy.* This was 
a 45-year-old white woman who was ad- 
Hospital 
eight days after spontaneous delivery of a 
4 Ib. (1814 gm.) infant. She had been 
anuric following delivery and remained so 


mitted to Peter Bent Brigham 


till death. Her kidneys showed fibrin thrombi 
in the capillaries of the glomerular tufts, 
hemosiderin casts, and necrosis of the 
tubular epithelium. 

I. There are autopsied cases with fibrin 
thrombi in renal capillaries in which death 
was too sudden to have time for develop- 
ment of renal failure but have had adequate 
background for its development. A 48-year- 
old woman was admitted to the Free Hos 
pital for Women, Mass. for 
bleeding from a hydatidiform mole. She 


was given a blood transfusion, which was 


Brookline, 


accompanied by a chill, She died four hours 
later. Autopsy showed almost every glo- 
merular capillary filled with a fibrin throm 
Another, 
reported.® 


bus. similar case has been 

C. There are clinical cases of lower neph- 
ron nephrosis preceded by a demonstrated 
episode of defibrination.*7 

D. Animal experiments offered more evi 
dence. Page et al.* infused animals with 
placental extract, which was highly thrombo- 
plastic. This produced a decrease in blood 
fibrinogen, a bleeding tendency, and marked 
oliguria. Microscopic studies showed fibrin 
deposits in and about the renal tubules. 

IX. It has been shown that an incompati- 
ble blood transfusion can produce bilateral 
renal cortical necrosis.® There is also evi- 


that the finding of renal 


thrombi is rare. This may be due to the following 


recognized 


factors : 
1. Most 

phrosis die after 7 to 14 days, and most of the 

thrombi have had time to be destroyed. The re- 


patients dying of lower nephron ne 


maining ones are usually missed in routine section. 

2. In many cases of shock and hemorrhage, pro- 
teolytic enzymes of the blood have become activated 
and dissolve the clots. 

3. Mole® has demonstrated that frequently after 
death the blood remains incoagulable because of 
the postmortem development of an active fibrino- 
lytic enzyme. If autopsy is delayed at all, this 
enzyme may dissolve many capillary thrombi. 
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dence that the initial lesion in the develop- 
ment of bilateral renal cortical necrosis in 
man is a capillary renal glomerular throm- 
bosis.%” It seems likely that both of these 
conditions initiated by 
the 


In lower nephron nephrosis 


intravascular 
difference is 


are 
clotting and_ that main 
quantitative. 
the thrombi involve fewer glomeruli, do not 
propagate to larger arteries, and do not per- 
sist, whereas they do in cortical necrosis. 
With the above evidence in mind, and 
stimulated by the findings in the coagulation 
defects of our own cases of lower nephron 
nephrosis,* we set up a series of experi- 
ments to explore the possibility of the pro- 
duction of lower nephron nephrosis in dogs 
by means of an episode of intravascular 
clotting produced by an incompatible trans- 
fusion found '! that the 
transfusion of incompatible 


reaction. It was 
intravenous 
(human) blood into normal anesthetized 
dogs resulted in a precipitous drop in the 
number of circulating platelets and white 
cells, a decrease in circulating fibrinogen, a 
prolonged coagulation time, and the gradual 
appearance of a circulating anticoagulant 
with some of the properties of heparin, 

It was further found !*!% that 


jection of incompatible blood did indeed 


the in- 


result in an episode of intravascular clot- 
ting. When the blood was injected rapidly 
intravenously, animals died instantly with 
numerous small thrombi, predominantly in 
the pulmonary vessels but also in the liver, 
pancreas, kidneys, and gastrointestinal mu- 
cosa. When the blood was injected slowly 
intravenously, the survived 
scathed or died hours later, with a 


animals un- 
few 
residual thrombi in the lungs and gastro- 
intestinal mucosa. None of these animals 
developed anuria or anything which resem- 
bled nephron was 
thought that if the blood were given directly 
into the aorta above the renal arteries, per- 
haps the thrombi could be more concen- 
trated in the kidneys. It was found that a 


lower nephrosis. It 


satisfactory method was to insert a_poly- 


ethylene catheter into a femoral artery and 
run it up to a suitable level in the aorta. A 
laparotomy was done and biopsy tissue of a 
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kidney taken at 15-minute intervals to study 
the formation and disappearance of renal 
thrombi. It was found that the formation 
of intravascular thrombi also took place by 
this method of injection.’ They formed 
quickly and might disappear quickly. Under 
different conditions, thrombi persisted in 
The organ or 
through which the incompatible blood  cir- 
culated first received and retained the ma- 


various locations. organs 


jority of the thrombi, The funciional and 
pathologic consequences of the injection of 
incompatible blood depended on the organ 
or organs which were most severely involved 
by the clotting process. The localization of 
thrombi was dependent on the site and speed 
of injection and the condition of the vas- 
cular bed at the time of the clotting episode. 
In a series of dogs injected by this method 
it was found that they all died rather un- 
expectedly remarkablly reproducible 


clinical. syndrome."! 


Of seven dogs given 
injections, all died within a few hours in 
progressive shock. At autopsy large areas 
of hemorrhagic mucosa were found in the 
gastrointestinal tract from stomach to anus. 
The bowel was full of liquid, bloody fluid. 
This was remarkably similar to human cases 
of pseudomembranous enteritis, both clini 
cally and pathologically. There was elimi 
cally (1) shock, (2) anuria, (3) sometimes 


Fig. 1 


Glomerulus of dog’s kid 


(Group N) 


ney, showing thrombi in 
glomerular capillaries 
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bloody diarrhea, and (4) death within sev- 
eral hours. The pathological 
changes were (1) hemorrhagic necrosis of 


essential 


the superficial mucosa of the gastrointestinal 
tract, (2) pseudomembrane formation in the 
jejunum and ileum, (3) thrombosis of the 
capillaries of the mucosa of the gastroin 
testinal tract, and (4) thrombosis of capil 
laries of the kidney (igs. 1 and 2). These 
fatal results did not occur in other experi 
ments without laparotomy and renal bi 
opsy.'* It that the 
caused a certain amount of compensated 
shock with 
capillaries and slowing of the blood running 
through them, When to this stagnant blood 


was theorized trauma 


dilatation of the splanchnic 


was added a clotting agent, clotting quickly 


This 


thrombi in the bowel. 


occurred, caused localization of the 
As these dogs were 
all anuric till they died and showed thrombi 
in the kidneys, it was thought that if they 
survived longer, they would possibly de 
velop lower nephron nephrosis. Since the 
thrombi had appeared almost instantly, there 
was possibility of protecting the bowel from 
the fatal hemorrhagic necrosis by occluding 
the superior mesenteric artery during the 
transfusion. The present paper is a report 
on the results of experiments designed to 
test this hypothesis.** 
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Materials and Methods 
Ninety mongrel dogs of both sexes were anes 
thetized with 
venously, A 


pentobarbital sodium 


laparotomy 


given intra 
was performed, Both 
femoral arteries were exposed, and a polyethylene 
catheter was inserted in each artery until the tip 
reached the level of the diaphragm. One catheter 
was used to inject incompatible (human) blood 
and the other to record arterial pressure} During 
the intra-aortic injection (about five minutes) the 
superior mesenteric artery was pinched off and was 
released on completion of the injection. Biopsy 
specimens of the left kidney were taken at intervals 
of 15, 30, 60, and 120 minutes after the transfusion, 
and at three hours the left kidney was removed. 
Several variations of this experiment were per- 
In Group Ai (11 dogs) the left kidney 
was freed up before the transfusion, so that it was 
attached only by its artery, vein, and ureter. The 
amount of blood given in the transfusion was rela- 
tively large (about 4 cc. per pound of dog). 

In Group As (15 dogs) the left kidney was also 
freed up before injection, as in Group Ax. 


formed, 


How- 
blood given was smaller, 
per pound of dog. The time re- 
quired for injection was the same (five minutes). 
All subsequent groups had 4 cc. of blood per pound 
of dog. 

To test the possible effect of the freeing up of 
a kidney, as was done in Groups A; and Ag, an- 
other group (Group B, 12 dogs) was used, in 


ever, the volume of 


averaging 1 ce. 


which the kidney was not freed up or otherwise 
touched until after the transfusion was given. 
Otherwise the procedure was the same as in Groups 


+ Blood pressure studies are reported in another 
paper.” 


74/568 


M. A. ARCHIVES OF SURGERY 


Fig. 2 ( (Group N). 
Section of dog’s kidney, 
showing thrombi in inter- 
tubular capillaries. 


A, and As. In all subsequent groups the kidney 
was not freed up till after the transfusion was 
given. 

To test the effect of acidosis and/or a strongly 
acid urine, a third group of dogs (Group C, 18 
dogs) was acidified by various means, Group Ci 
(12 dogs) was given a diet consisting only of 
meat until the urinary pH reached 5. This usually 
required about a week. A second group (Group 
Cs, three dogs) was given 1,000 mg. of acetazolam- 
ide (Diamox) intramuscularly for four 
until the COs combining power of the blood was 
down to 10-12 mEq/L. A third group (Group Cs, 
three dogs) was given NH«Cl or CaCl. in the diet 


days, 


and/or injected intravenously just prior to trans- 
fusion. 
Group D (three dogs) was dehydrated by deny 
ing any fluids to the dogs for five to seven days. 
Group EF (three dogs) 
humidity at a temperature of 90 to 95 F for five 


was exposed to 100% 


to seven days. 

Group F (one dog) was hyperventilated by intra- 
tracheal anesthesia for a half-hour before and a 
half-hour after the transfusion to produce a_re- 
spiratory alkalosis. 

Group G (one dog) was given 4% NaHCOs 
intravenously before the transfusion. 

Group H (four dogs) was given 2 to 3 cc. of 
typhoid vaccine shortly before the experiment to 
produce a fever, 

Group | (two dogs) was given 2 or 3 mg. of 
phentolamine HCI (Regitine) I. M. just before the 


transfusion, 

Group | (six dogs) was given 40-100 mg. of 
cortisone I, M, daily for three days preceding the 
experiment. 
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Fig. 3 (Group A:).— 
Section of kidney of dog 
which died in uremia. The 
tubules are necrotic, and 
nuclear detail is absent. 


Group K (one dog) was given 1 cc. of histamine 
intraperitoneally just before the transfusion. 

Group L 
of either defibrinated blood or washed red cells, 
instead of the usual citrated bank blood. 

Group M (two dogs) was given 3 mg. per kilo- 
gram of hydralazine HCl (Apresoline) just before 
the transfusion, 

Group N 
rapidly, the entire amount of blood being given 
within one or two minutes. 


(four dogs) was given transfusions 


(seven dogs) was transfused very 


Results ** 


Group the 11 dogs in Group 
Ay, 8 developed clinical and pathologic find- 
ings (lig. 3) consistent with a diagnosis of 
lower nephron nephrosis. Six of these died 
in uremia with blood urea nitrogen values 
ranging (with one exception) from 120 to 
210 mg. %. The other two of the eight 
were anuric for a time and developed 
BUN’s of 87.5 and 112 mg. ‘¢, but then 
started to put out urine and seemed on the 
way to recovery, when they were killed 
for autopsy purposes. Of the remaining 
three, one died in less than 24 hours (in 
deep shock), and the other two developed 
only a transient anuria and azotemia. One 
dog showed microscopic evidence of acute 
pancreatitis. The fact that only one dog of 


this group died in 24 hours in shock is in 


{ Described in detail in Reference 16 
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contrast to those dogs deseribed in a previ 


ous paper ™ which did not have the superior 
mesenteric artery temporarily oecluded.** 


Group Aly.—Of the 15 dogs, 8 died in 


less than 24 hours, and it is not known 
whether they would have developed lower 
nephron nephrosis or not, These were 
anuric for the short time before death. Of 
the seven remaining, two died with clinical 


and pathologic findings of both lower neph 
Fig. 4 (Group Az). 


in renal failure. Note 
infarction. 


Kidney of dog which died 
four areas of pale cortical 


Ls 

: 

= 

q 
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Taste 1.—Summary of Results 


Died in 
24 Hours. 
(7?) Renal 
Failure 


Devel- 
oped 
Renal in 

Failure Uremia 


Died No. 
Renal 
Failure 


No. of 
Group Dogs 
A 
Kidney 
freed, 4 ce 
blood per 
pound 
As 
Kidney Also cor- 
freed, 1 ce, tical in 
blood per farction 
pound 2 
Kidney not 
freed 
Acidified 
Groups D-M 
Giroup N 


Total 9 


ron nephrosis and gross infarction of the 
cortex (Mig. 4); two died of other than 
renal causes, and three survived, with only 
transient anuria. Three dogs showed gross 
and microscopic evidence of acute hemor 
rhagic pancreatitis.£ 

Group B. 
2 died in less than 


Of the 12 dogs in Group B, 
24 hours. Of the re- 
died after three days 
BUN of 49 mg. %, 
treme pulmonary congestion to account for 
death, 
transient 


maining 10 dogs, 1 
with a and only ex- 
The others all survived, with only 


anuria, oOliguria, and/or hemo 

globinuria, 
Group Cy. 

than 24 


died in two to five days. 


Of the 12 dogs, 2 died in less 
hours. Of the 10° remaining, 7 
One of 
(Dog G-49) was anuric for two days and 
died with a BUN of 90.4 mg. c: however, 
kidney 


these 


microscopic examination of — the 
showed no true lower nephron nephrosis. 
Six others died in from two to five days, 
with only mild elevations of BUN of other 
than renal causes. Three survived. 
Group Cs. 


vived and two died in two to five days, of 


Of the three dogs, one sur 


causes other than renal. Both had hemor- 


rhage into the bowel mucosa, and one had 


hemorrhagic pancreatitis, 


t Described in detail in Reference 16 
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Group C3.—Of the three dogs, one died 
in less than 24 hours, and two survived, 
with a few transient symptoms. 
Group D. 
less than 24 hours, and one survived, with 


Of the three dogs, one died in 


only a few transient symptoms, One died 
after four days, of causes other than renal. 
Group E.—Of the three dogs, one died 
in less than 24 hours, and the other two 
survived, with few symptoms. 
Group F. 
few symptoms. 
Group G. 
few symptoms. 
Group 
in less than 24 hours, and two survived, 


The single dog survived, with 
The single dog survived, with 
Of the four dogs, two died 
with few symptoms. 


Group I. 
less than 24 hours, and one survived, with 


Of the two dogs, one died in 


few symptoms. 

Group J. 
less than 24 hours, and five survived, with 
few symptoms. 

Group K.—The single dog survived, with 
few symptoms. 

Group L.. 
in less than 24 hours, one died after 5 days 


Of the six dogs, one died in 


Of the four dogs, one died 


of massive diarrhea, with autopsy findings 
of pseudomembranous enteritis. Two sur- 
vived, with few symptoms, 

Group M. 
after three days 


Of the two dogs, one died 
of vomiting blood and 
showed an 


acute hemorrhagic gastritis at 


autopsy.2! The other survived, with few 
symptoms, 


Group N. 


almost immediately. All 


Of the seven dogs, all died 
showed extreme 
congestion of the bowel mucosa, liver, and 
lungs. There were numerous thrombi in the 


capillaries of these organs. 


Comment 


In comparing these data with previous 
work,'* it can be seen that the temporary 
occlusion of the superior mesenteric artery 
during the intra-aortic transfusion protects 
most dogs from early death in shock and 
hemorrhagic necrosis of the bowel (in- 


testinal factor). This allows the animals to 
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live long enough to determine whether or 
not they will develop renal failure. 

It can be seen that it is possible to pro- 
duce both 
renal infarction in dogs by intracapillary 


lower nephron nephrosis and 


thrombi produced by the intra-aortic injec- 
tion of incompatible blood. However, the 


site of formation of these thrombi, their 
composition (fibrin or platelets), their num- 
ber and duration, depend on a number of 
factors, many of which are unknown. The 
fact that the only dogs to develop either 
lower nephron nephrosis or renal infarction 
had had a kidney freed up before the trans- 
fusion was given, whereas of 64 other dogs 
who had not had a kidney freed up not a 
single one developed a clinical or pathologi- 
cal picture of renal insufficiency, points 
strongly to the idea that trauma around a 
kidney must play an important role in the 
shut-down, The 
mechanism of this action is unknown and 


development of kidney 
will be the subject of future investigation. 
It is possible that the destruction of au 
tonomic nerve fibers by the act of freeing 
up a kidney alters the pattern of blood 
flow in both kidneys and other abdominal 
viscera in such a way that thrombi form 
It is notable 
in this regard that studies of renal failure 
in Korean that 
there was a remarkably higher incidence of 


more easily or persist longer. 


War casualties showed 
renal failure in wounds involving the abdo- 
men than in nonabdominal wounds (‘Table 
2), even though the nonabdominal wounds 
were severe enough to be fatal. 

Note the reversal of ratio of abdominal 
nonabdominal trauma 


trauma to among 


TasLe 2.—Incidence of Renal Failure * 

Non- Unilateral 

abdominal Abdominal Kidney 

Trauma Trauma ‘Trauma 
No renal { Survived 160 16 (1) 
failure \ Died 119 46 (3) 
Renal failure 57 130 (23) 


* Each line represents wounds occurring in 100 casualties 
Note that nonabdominal trauma predominates in those without 
renal failure, whereas abdominal trauma predominates in those 
with renal] failure. Of 27 unilateral kidney wounds, 23 developed 
renal failure (adapted from Teschan '’). 


McKay 


Hardaway 


INCOMPATIBLI 


BLOOD 


cases developing renal failure, as compared 
more striking is the figure that, of the fatal 
wounds, only three involved the kidney (all 
unilateral ), 


even with those dying of wounds 


whereas of those developing 
acute renal failure, 23 involved the kidney 
(all unilateral). Of 27 


wounds, 23 developed renal failure. Clearly, 


unilateral kidney 


trauma involving the abdomen, more spe 
cifically trauma involving the area of one 
kidney, was a great factor in the develop 
ment of renal failure. 

that 
acidity may have some influence on the de 


It has long been thought urinary 
velopment of lower nephron nephrosis.1% 7? 
This has not been borne out by other work 
ers, but the idea that an acid urine is a 
factor in the production of renal failure has 
persisted. In all the ammals in Group Cy 
a strongly acid urine (pli; or below) was 
produced. Most of these animals died, thus 
intimating that the transfusion reaction was 
very marked. However, the anuria pro 
duced was sporadic and, while four of the 


dogs developed rises of BUN of from 50 


to 90 mg. “, autopsy revealed no true 
lower nephron nephrosis in any of these 
dogs. 

Other workers have shown) evidence 
that any electrolyte imbalance, imeluding 


inerease 
The 
and had 


acidosis and alkalosis, seemed to 
the possibility of acute renal failure. 
dogs mn (Groups Co and Cs, F, 
severe alteration in their electrolyte balance, 
produced by various mechanisms. Although 
some of these dogs died, none of them 
developed lower nephron nephrostis 

When the present experiments were first 
started, it was routine to free up one kid 
ney immediately after the laparotomy, but 
before the injection of the meompatible 
blood, in order to be ready for the kidney 
biopsy soon to follow. These dogs developed 


acute renal failure in a gratifyingly large 


percentage of cases, Attention then 


turned to other work. When the experi 
ments were started again in order to ex 
tend the series, it was found that acute 


renal failure did not result, even though the 
experiments appeared to be done exaetly in 
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the same manner. These were the dogs in 
Group B. Most of these dogs lived with 
few symptoms, and none developed signs of 
lower nephron nephrosis. The several other 
factors were then explored, without result. 
It was then remembered that in the original 
experiments, a kidney had been freed up 
before the transfusion, This was then done 
with an immediate dramatic change in the 
results of the experiments. It was found 
possible to reduce the dosage of blood from 
4 ce. to 1 ce. per pound of dog and. still 
produce kidney failure. It was surprising 
to see in these dogs given only a_ small 
quantity of blood that not only were capil- 
lary thrombi produced, with development of 
focal areas of tubular necrosis, but 
thrombi resultant 
This is more 
analogous to the cortical necrosis resulting 
from an incompatible transfusion reaction, 
as observed by Wahle.” Why the small 
quantity of incompatible blood should pro- 


also 
in. larger vessels, with 
kidney 


gross infarction. 


duce thrombosis of larger vessels when the 
larger quantities of blood produced only 
capillary thrombi 


was a seemingly in- 


congruous situation. It was theorized that, 
since a large number of the thrombi con- 
sisted largely of platelets, the great dilution 
of the dog’s platelets by the largely platelet- 
free bank blood caused the thrombi to be 
small, whereas the slight dilution of the 
dog's blood by the smaller quantity of 
platelet-free blood caused great clumps of 
platelets to clog even larger vessels. 


Summary 


It is possible to reproduce the clinical 
and pathological picture of lower nephron 
nephrosis in dogs by means of an intra- 
aortic injection of incompatible (human ) 
blood. 

To prevent death in shock with a hemor- 
rhagic necrosis of the bowel (intestinal fac- 
y is 


tor in these dogs, it is necessary to 


protect the bowel from formation of many 


of the thrombi by temporarily occluding the 
superior mesenteric artery during the in- 
jection of incompatible blood. 
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A further condition necessary for this 
procedure to produce acute renal failure is 
for a kidney to be freed from its bed before 
the blood is injected. 

It is impossible to produce lower neph- 
ron nephrosis in dogs on anything like a 
consistent basis by intravenous administra- 
tion of incompatible blood. This is appar- 
ently because most of the resulting thrombi 
are formed and retained in the capillaries 
of the lungs. 

Acid urine, electrolyte imbalance, or de- 
hydration are not factors in the production 
of lower nephron nephrosis by this manner 
in the dog. 

The injection of small quantities of in- 
compatible blood intra-aortically is associ- 
ated with the formation of both capillary 
thrombi with focal microscopic areas of 
tubular necrosis and larger vessel thrombi 
and kidney infarction, whereas the injection 
of larger quantities of incompatible blood 
is associated with the formation of only 
capillary thrombi with focal microscopic 
areas of tubular necrosis. 


Conclusion 
Intracapillary thrombi are a cause of 
renal ischemia, which will result in death 
from renal failure and a pathological pic 
ture of lower nephron nephrosis. 


U.S. Army Hospital, Fort Benning, Ga. 
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Metastasizing Sweat-Gland Carcinoma 


Notes on the Surgical Therapy 


LIEUT. YORKE G. JACOBSON (MC); LIEUT. COMDR. THOMAS D. REES (MC); CAPT. ROALD GRANT (MC), and 


LIEUT. VERNON H. FITCHETT (MC), U. S. N. 


Despite the fact that carcinoma of the 
skin is a commonplace tumor, a review of 
the medical literature indicates a paucity of 
information on carcinoma of sweat-gland 
origin. Rarer still are reports of metastasiz 
ing carcinoma of the sweat gland. A case 
of primary sweat-gland carcinoma of the 
check with lymphatic metastases to the neck 
is reported in this paper, representing the 
33d reported case, 

It is the opinion of many pathologists that 
carcinoma of the sweat glands and other 
skin than in 
dicated, but is not diagnosed clinically or 


appendages is commoner 
nucroscopically, This difficulty in diagnosts 
stems from the fact that both glandular and 
epidermal elements can be seen in sweat 
glands and the malignancy is difficult to 
determine histologically, 

Dedifferentiation of benign sweat-gland 
tumors to carcinoma has been suggested. 
This suggestion is on the basis sometimes 
of a long history of the presence of a skin 
nodule with late sudden growth and_ the 
findings of sweat-gland carcinoma on ex 
cision, Definitive proof of this malignant 
transformation is lacking. 

There has been considerable controversy 
among pathologists concerning the histo 


Submitted for publication Noy. 24, 1958. 
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genesis of this tumor; moreover, the micro- 
scopic recognition and determination of the 
degree of malignancy are difficult. 

In a series reported by Lever, some of 
well-dit 
ferentiated pearl formation (partial kera- 


the carcinomas contained rather 


tinization) addition squamous 


epithelium.'® This) finding supports the 
view of carcinoma arising in a benign tu 
mor unless one subscribes to the statement 
by Keasby and Hadley that “well hornitied 
hair follicle-lke epithelial pearls occur only 
in benign tumors.” 

A classical paper on the subject of sweat 
gland malignancy is that of Gates, Warren, 
and Warvi.® In 1943 they reported 6 cases 
of their own and added 30 cases from the 
literature (1865 to 1939). Of the 36 cases, 
only 4 showed evidence of metastases; the 
remainder were classified as malignant on 
the basis of local infiltration and/or cellular 
anaplasia, 

Stout and Cooley reported six cases of 
etastasizing carcinoma in 
1951.24) They collected 7 additional cases 
from the literature, to make a total of 13 


cases reviewed, 


sweat-gland 


Table 1 is a compilation of case reports 
from the literature. Table 2 indicates the 


location of the primary lesions. 


Report of a Case 
\ 5] year old 


closely the 
Hospital, St. 


white followed 
S. Naval 


Albans, since 1952 for multiple skin 


man has been 


tumor clinic of the U 
carcinomas. The patient had a history of almost 
continuous exposure to the sun for 30 years, both 


as a sailor and as a farmer. The exposed areas 
of his hands, forearms, neck, and face were ruddy 
in color had The 


This was a 


telangiectases 
first definite lesion occurred in 1937 
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METASTASIZING SWEAT-GLAND CARCINOMA 


TABLE 2.—/)tstrthution of Primary Sweat-Gland 
arcmomas 


8 % Lymphatic Hematogenous 
Primary Site Metastases Metastases 
32 
z Sealp 10 (305% 10 (cervical) 2 visceral 
Bear EB Bg Extremities 9 (27% 9 3 visceral 
a 5, =| 
8 = % 3 & Genitalia 5 (15%) 5 2 generalized 
SF = Axilla 5(IS%) 1 bone 
~ a ge | 2 generalized 
ge Ear 1 (3% 
4 aS ‘ 
& canthus) 1 (3% 1 lung 
~ > Nipple 1 (3%) 
Face 1 (3%) 1 
} Totals 43 ) 16 (487) 
| = 
| 
% 4 S small ulceration on the skin of the left forehead 
| Z z = It was excised (elsewhere). The report was “low 
5 3 grade squamous-cell carcinoma of the skin 
| S = = = He was first seen at St. Albans in the Tumor 
Es Clinic in December, 1952, where he presented an 
| e* 5 = S ulcerated, keratotic lesion of the dorsal surface of 
} ~ the right forearm, 1.5 em. in diameter. This was 
| s excised and proved to be a superficial epidermoid 
| carcinoma with “Bowenoid features.” He was fol 
| g lowed in the clinic from then until his admission 
in May, 1957. The following pertinent findings are 
> reported in chronological order : 
= = December, 1952: Excision of epidermoid car 
oe 
cinomas in situ from the left forearm and right 
a 238 = > oz = 
5° February, 1953: Excision of a small basal-cell 
¢ carcinoma of the margin of the left naris 
2s S = May, 1957: The patient was seen in the Tumor 
3 x 22 = Clinic on routine follow-up examinations. At this 
A 
A & 
L time, a small, discrete nodular lesion of the right 
2 a - cheek was noted. The patient stated that it had 
4 developed since his follow-up examination three 
months previously. The tumor was round, firm, 
= colorless, and approximately 1 em. in diameter 
g On palpation it was mobile, and apparently in the 
s ‘ 
as 4 sts ¢ = subcutaneous tissue, attached to the dermis. Al 
though no pore could be located, it was believed 
= by an experienced examiner to be a sebaceous cyst 
z An excisional biopsy was done. The pathology re 
port was cellular carcinoma, probably metastatic 
8 8 Tes to skin. The reviewing pathologist expressed the 
| Ses opinion that the primary tumor site could be kid 
ney or lung. The slides were reviewed by staff 
| gs members of the Armed Forces Institute of Pa 
| ees thology, who supported this opinion. thorough 
search failed to reveal a primary site or evidence 
i} = 2é 7 Gm of other pathology. In view of the negative find 
= & ings, the patient was discharged to the clinic for 
continued follow-up at monthly intervals. On Sept 
11, 1957, five months following excision of the 
primary, he was readmitted for investigation of a 
Jacobson et al. 83/577 
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Fig. 1 
power ( 50); B, high power (x 430) 


Photomicrograph of primary sweat gland of cheek in the case reported. 
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A, low 


The tumor is circumscribed but not encapsulated. 


The periphery of the tumor is infiltrated with a layer of lymphocytes. The tumor is seen 


to be composed of sheets and tronds of ovoid to polygonal cells. 
large amounts of vacuolated, light-staining, eosinophilic cytoplasm. 
ovoid with prominent nucleoli and clumped chromatin 


numerous 


firm, discrete, 2 em. lymph node in the right sub 


digastric triangle Aspiration biopsy was per 
formed, and the microscopic findings were sheets 
of neoplastic epithelial cells, histologically similar 
to those of 


(Fig. 2) 


the previously excised cheek nodule 


The microscopic slides from the aspiration biopsy 
(Fig. 2) (Fig. 1) 


viewed by several pathologists, resulting in a re 


and the cheek lesion were re 


vised opinion of a primary sweat-gland carcinoma 
with metastases to the right cervical lymph nodes 
\ thorough study other 


again failed to show 


radical neck dissection was 


1957 


metastases. right 


done on Sept. 25, Thirty-nine separate 


identified and studied the 
Pickren 


fat-clearing 


lymph nodes were 
specimen by the 


Spalteholtz 


modification of — the 
technique.’ The only 
positive node was the palpable one, which yielded 


the positive aspiration 


The individual cells have 
Phe nuclei are round to 
Mitotic figures are present but not 


This patient has been carefully followed since 


operation, His course has been uneventful, and at 
the time of writing (12 months following surgery ) 
there has been no evidence of recurrence or further 
metastases 


Comment 


This case presents some of the difficulties 


in diagnosis and management of sweat-gland 
carcinoma. 


The clinical diagnosis is often 
elusive, unless a “high index of suspicion” 
exists. The pathological diagnosis of these 
lesions is still an unsettled problem, It is 
apparent that whenever a skin tumor of un 
usual clinical 


signs or pathology is dis 


covered, a carcinoma of sweat-gland or 


skin-appendage origin should be considered. 


Fig. 2—Photomicrograph showing invasion of cervieal lymph node by dense sheets of tumor 
cells. The microscopic picture of the tumor is almost identical with that of the primary tumor 
in Figure 1. 4, low power (X 100); B, high power (x 430). 
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There is general agreement with the diag- 
nostic criterion for sweat-gland carcinoma 
proposed by Stout and Cooley that the diag 
nosis should be restricted ‘to those malig- 
nant or. potentially malignant tumors that 
are more or less glandular, anaplastic and 
infiltrating.” 

It is interesting that our case presented 
clinically a colorless, discrete skin nodule, 
which on palpation did not seem to be con- 
tained within the skin but, rather, was sub 
cutaneous. Most of the tumors reported by 
others have been red or purple in color, 
project above the skin surface, and fre 
quently take the form of multiple nodules. 
When the sweat-gland carcinoma is located 
in the axilla or breast (an area rich in 
apocrine and eccrine glands), the differ 
entiation from primary or metastatic breast 
cancer is sometimes difficult.!’ This difficulty 
is in part due to the extreme cellularity fre 
quently seen in sweat-gland carcinoma, with 
almost total lack of glandular formation (as 
this The 
scopic confusion of skin-appendage tumors 


demonstrated in case ). micro 
is emphasized by Keasby and [ladley, who 
suggest that the diagnosis can be clarified 
only through extensive familiarity with the 
neoplastic trends and growth patterns of 
these tumors." 

Sweat-gland carcinoma can also be con 
fused microscopically with epidermoid car- 
amelanotic melanoma, 


cinoma, papillary 


cystadenocarcinoma (of ovarian origin), 
dermatofibrosarcoma protuberans, lymphoma 
of skin, cellular hemangiomas, and, occas- 
ionally, keloids. The differentiation may be 
difficult at times for the most experienced 
pathologist, owing to the rarity of the tumor 
and its tendency to lose resemblance to its 
parent tissue. The point to be emphasized 
is that any solid, isolated dermal tumor 
should be suspected of being a tumor of skin 
appendage, particularly when the micro 
scopic picture is atypical or in doubt. 

The age distribution of cases of meta- 
static sweat-gland carcinoma reported in the 
literature is between 27 and 84, with a mean 


ot 52.9. There were 19 men and 13 women 
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reported, Obviously, statistical significance 
is lacking. 

Therapy of sweat-gland carcinoma, as in 
most skin-appendage tumors, is wide local 
surgical excision of the primary tumor. 
Review of the reported cases indicates that 
irradiation is of 
Chemical 


10,2430 


little or value. 


ablation or electrodesiceation of 
carcinoma of skin-appendage origin is diffi- 
cult to defend, as these modalities militate 
against proper pathological interpretation 
and microscopic proof of surgical clearance. 
The treatment of choice of lymphatic meta 
static lesions is en bloe dissection and ex 
cision of the regional Ivmphatic drainage 
system. 

It is significant that 100 of reported 
cases Of metastatic sweat-gland carcinoma 
metastasized to 
metastasized the 
(Table 2). 


tases were demonstrable on initial examina 


regional lymphatics and 


blood 


In many, the lymphatic metas 


stream 


tion. Regional lymph node metastases are 


undoubtedly clinically present) more com 
monly than is recognized, 

In view of these findings a strong case 
can be made for wide excision of primary 
sweat-gland carcinoma with en bloe regional 
lvmph node dissection. At least, as soon as 
the pathological diagnosis of sweat-gland 
carcinoma is established, a regional lymph 
node dissection seems justified. This may 
be likened to the current attitude on surgical 
therapy of malignant melanoma, as offering 
the best chance for cure, 

Owing to the paucity of reported cases 
and long-term follow-up studies, the prog 
nosis is difficult to determine. In the few 
cases reported, the prognosis is poor; how 
ever, in the case reported here, with the 
finding of only 1 positive node of the 39 
in the neck dissection, an optimistic outlook 
may be justified. 

It is interesting to note that our case has 
a long history of skin carcinomas. Several 
tumors of epithelial origin, both basal-cell 
and squamous-cell, have been treated in this 
patient, with typical skin.” This 
would suggest that there may be a causal 
relationship between epidermoid tumors and 


“sailor’s 
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skin-appendage tumors. This coexistence 
has been reported in only one other case 
(Kaplan '*), in which multiple basal-cell 
carcinomas of the face were present. Our 
case is also the first in which a primary 
tumor of the face has metastasized. 


Summary 


A brief review and discussion of some 
of the salient points of diagnosis and treat- 
ment of primary carcinoma of sweat-gland 
origin is presented, along with a case re- 
port, bringing the total number of reported 
cases in the world literature to 33. The 
difficulties involved in both the clinical and 
the pathological diagnosis are cited. 

In the case reported the primary tumor 
occurred in the right cheek in a patient with 
a long history of multifocal basal-cell and 
epidermal skin carcinomas. The primary 
A metastasis to 


lesion was excised in toto. 
a lymph node of the right cervical chain 


was treated by right radical neck dissection. 
Thirty-nine separate lymph nodes were 
identified in the specimen, only one node 
being involved with metastatic cancer, The 
patient is alive and well one year following 
surgical treatment. 

Lt. Comdr. Jay Boswell (MC) and Capt. Sarkis 
Sarkisian (MC), U. S. N., of the Pathology De- 
partment of the U. S. Naval Hospital, St. Albans, 
N. Y., assisted in this study. 


U. S. Naval Hospital, St. Albans, N. Y. 


Addendum 
Since writing this paper, Horn’s patient 
has died and the follow-up been reported.* 
The patient died, 30 years after the onset 
of the tumor, with widespread metastases. 
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ALEXANDER P. KELLY Jr., M.D., Detroit 


The thumb is the most important single 


digit of the hand. Thumb loss, total or 
partial, is a disastrous injury to the manual 
The the thumb at the 


metacarpophalangeal joint decreases the ef 


worker. loss of 
fectiveness of the hand by 40@.! 

Reconstruction of thumb loss proximal to 
the metacarpophalangeal joint can be ac 
complished most effectively by digital trans- 
fer, preferably of the index finger. The 
neurovascular pedicle method, developed by 
Littler, is the method of choice.” 

The surgeon confronted with the prob- 
lem of loss at the metacarpophalangeal joint 
or through the proximal phalanx may feel 
that the sacrifice of a normal digit to re 
construct the thumb is unwarranted, It ts 
in this type of case that the tubed-pedicle 
lap and bone graft is most suitable. This 
type of reconstruction particularly ap 
plicable when some type of pedicle flap must 
be used to obtain primary closure in order 
to avoid further sacrifice of bone length. 


Submitted for publication Nov, 3, 1958 


Fig. 1.—-Cross digital flap for amputation at base 
of nail. Donor site on third digit is a comfortable 
one and avoids possible damage to index finger. 


Subtotal Reconstruction of the Thumb 


Tubed-Pedicle Flaps with Tactile Restoration 


Amputations involving the distal phalanx 
or distal interphalangeal joint need only to 
be closed by a pedicle flap, preferably from 
another digit, to retain a possible length and 
have a suitable tactile surface. We have 
found dorsolateral flaps from the third digit 
admirably suited to this situation (Fig. 1). 


Surgical efforts to create thumb length by 


deepening the thenar cleft or by Gillies’ 


“cocked-hat” flap and bone graft have been 


disappointing our experience.?* ~The 


length obtained has been inadequate, al- 


though the sensory quality has been excel- 


lent. 


Tubed-Pedicle-Flap Reconstruction 


The singular disadvantage of the tubed- 


pedicle flap is its lack of stereognosis. The 


patient complains that the flap feels dead 


in spite of demonstration of thermal, pain, 


pressure, and light-touch sensory diserimi- 


nation. 
We 


two approaches. 


have relieved these deficiencies by 


The first is by transfer 


of a normal flap of soft tissue on its 


neurovascular bundle from a less important 


area of the hand, as suggested by Littler.® 


The second method is the transfer of the 


palmar skin on a proximally based rotation 


flap." 


Report of Cases 


1 
mechanic, was admitted with a traumatic amputa- 


A 46-year-old white man, an aircraft 


tion of his thumb at the metacarpophalangeal joint 
by a fan blade (Fig. 2). He taken to the 
operating room, and under general anesthesia the 
It was 


Was 


wound was debrided of devitalized tissue. 
apparent that considerable metacarpal length would 
have to be sacrificed to close the wound. He had 
also severed the flexor of his index finger and 
radial bundle. He had previously 
amputated the distal phalanx of his third finger 


neurovascular 


: 

Aa 
te 

88/582 


THUMB TUBED-PEDICLE FLAPS 


Fig. 2 (Case 1).—Ini- 
tial injury. Amputation of 
thumb and 


index flexor 


injury 


It was decided that an immediate tubed-pedicle flap 
from the abdomen to the thumb would best answer 
future 


the patient’s immediate needs and recon- 


problems. The flap was attached and 


healed without incident. On the 19th day the tube 


struction 


was severed and the end closed. Eight weeks after 
the injury an iliac bone graft was inserted into 
the tube from the proximal end and placed in a 
drill hole in the metacarpal head. On the following 
day the circulation of the tube was embarrassed 
from 


The bone graft dislocated 


with 


seriously. was 


the metacarpal, immediate improvement in 
the circulation. Three days later the bone graft 
was reduced into satisfactory alignment and pinned 


with Kirschner wire (Fig. 3). The bone graft 


consolidated in the metacarpal head, and the pins 


were removed after six weeks. Ten months after 


injury the patient stated that the pedicle thumb 
This 


stereognosis. 


was useless because he couldn't feel with it 


was found to be untrue except for 
An island of sensation-bearing skin from the ulnar 
third 
neurovascular bundle to the 


(Fig. 4). 


proximally to 


side of the finger was transferred on its 


reconstructed thumb 
The nerve was split at its bifurcation 
preserve sensation of the fourth 
finger, The flap had excellent circulation through 
out the procedure and postoperative period. The 

Fig. 3 (Case 1).—Roentgenogram showing iliac 
bone graft in position and Kirschner wire fixation. 


SUBTOTAL RECONSTRUCTION 


patient had severe burning pain in the hand, ag 
gravated by motion, which persisted for five days 
The sensation is normal in every respect; however, 
the patient cannot, after two years, separate pin- 
pricks in the flap from those of the third finger 
when his eves are closed (Fig. 5) 

CASE 2. 
with a traumatic amputation of the thumb through 
The 
bone projected well above the adjacent soft tissue 
(Fig. 6). 
closure and later reconstruction, but it was decided 


A 63-year-old white man was admitted 
the proximal one-fourth by a punch press 


Consideration was given to a simple 
that a tubed-pedicle flap and bone graft would be 
more satisfactory in a man of this age. An im 
mediate tubed-pedicle flap was fashioned from the 
local anesthesia and attached to 


abdomen under 


the wound. The flap was severed 24 days after 
admission, The end was closed with a trapdoor 
design so that the future bone graft would not abut 
against any suture line. “Two months after injury 
a bone graft was obtained from the iliac crest and 
The 


hone graft was placed against the freshened rem 


inserted through the distal end of the tube 


nant of the proximal phalanx and fixed with a 
The bone graft consolidated well 


\iter 


restoration of 


Kirschner wire 


with the proximal phalanx (Fig. 7) four 


months it was decided to attempt 


sensation by rotating a palmar flap) from the 


thenar cleft. This was designed and delayed under 
median-nerve block to insure that its nerve supply 
was coming from this nerve through the base of 
the flap. Two weeks after the delaying procedure 
the flap was elevated and rotated into a prepared 
(Fig. 8). The 


a split 


bed in the reconstructed thumb 
area of 


skin 


satisfied with the result 


donor the flap was closed with 


graft. ‘The is completely 


(Fig. 9) 


thickness patient 
He can flex and 
extend the thumb at the metacarpophalangeal joimt 
He states the 
He has 


months since the final operation 


reconstructed thumb feels normal 


been working without difficulty for six 
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Fig. 4 (Case 1).—Op- 
erative detail showing is- 
land flap from third digit 
being isolated on its 
neurovascular pedicle 


Fig. 6 (Case 2).—Initial injury indicating amount 
Fig. 5 (Case 1) —Result showing split-thickness of bone sacrifice necessary to obtain closure. 

skin graft of donor area of third finger and sensa- 

tion-bearing flap on the thumb. 


Fig. &—QOperative detail showing the rotated 
flap and its donor area 
Fig. 7 (Case 2).—Late roentgenogram of healed 
bone graft to the proximal phalanx 
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THUMB TUBED-PEDICLE FLAPS—SUBTOTAL RECONSTRUCTION 


Fig. 9.- 
with a stable, thick split-thickness graft in place 
and final appearance of thumb 


Result demonstrating donor area in flap 


Summary 

The tubed-pedicle flap and bone graft can 
effect a satisfactory restoration of the am- 
putated thumb. This method can be utilized 
for a loss through the proximal phalanx or 
metacarpal.® | feel, however, that it is most 
suitable for losses through the metacarpo 
phalangeal joint or proximal phalanx. 

| believe that the major disadvantage of 


Kelly 


the tubed-pedicle flap, its lack of stereogno- 
sis, can be combated by the neurovascular 
pedicle flap or the proximally based palmar 
flap. Two illustrative cases are presented. 

Henry Ford Hospital, West Grand Blvd. at 
Hamilton. 
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Incarceration of the Colon in a Hiatus Hernia 


Producing Duodenal Obstruction 


MANSHO T. KHILNANI, M.D.; BURTON I. KORELITZ, M.D.; ROBERT PARADNY, M.D., and 


BERNARD S. WOLF, M.D., New York 


Incarceration with or without: strangula- 
tion of a hiatus hernia is a serious compli- 
cation occuring 


more frequently the 


paraesophageal than the sliding 


Most 


have 


type 
strangula- 
with 


variety. case reports of 


tion! been patients 


post-traumatic diaphragmatic hernias or 
pleuroperitoneal hernias rather than in those 
with hiatal hernias. 


find in a large paraesophageal hiatus hernia 


It is not uncommon to 


that there is a portion of the colon, as well 
as stomach, in the hernial sac. It is, how- 
ever, distinctly unusual to find a_ hiatus 


Submitted for publication Sept. 24, 1958. 


hernia in which stomach has been replaced 
by a portion of the proximal transverse 
colon with the occurrence of incarceration 
and, in addition, obstruction of the duo- 
denum as the result of external pressure by 
the colon. The following case demonstrates 
this sequence of events and appears to be 
unique in the literature. 


Report of a Case 


The present admission was the third of a 61- 
year-old woman, who was admitted with the chief 
complaints of abdominal distention and left upper 
pain. 
hysterectomy had been done because of bleeding 


quadrant Thirteen years previously, a 


1.— Barium-meal 


examination in 1956 shows 
a combined type of hiatus 
hernia with a large para- 
esophageal component. 
lhe esophagogastric junc- 
tion is located about 2 in. 
above the diaphragm. The 
remainder of the stomach, 


the duodenal bulb, and 


the duodenal sweep at 


this time did not appear 


remarkable. 


: 

t 

4 
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INCARCERATION OF COLON IN HIATUS HERNIA 


fibroids. Shortly after this, an incisional hernia 


appeared, which was repaired without incident 


During the subsequent 10 years, however, she suf- 
fered from episodes of right upper quadrant pain. 
Oral 


stone 


cholecystography revealed a large solitary 
within the gallbladder. About 
prior to the current admission, an uncomplicated 


two years 


cholecystectomy was performed. Postoperatively, 
because of a brief pneumonic episode, a chest film 
was taken and a rather large hiatus hernia dis- 
covered behind the heart. After subsidence of the 
pneumonia, a barium-meal examination confirmed 
the presence of a hiatus hernia of the combined 
type with a large paraesophageal component (Fig 
1). At this time, the patient had no symptoms 
referable to the hiatus hernia. However, three 
or four months after the discovery of the hernia, 
she began to complain of periods of epigastric 


The 


worse in the 


distention and radiated to the 


back, 


was usually relieved after an interval of 


pain. pain 


was recumbent position, and 
several 
hours by Gelusil (a gastric antacid and adsorbent, 
containing magnesium trisilicate and low-reactive 
aluminum hydroxide). Repeat barium-meal exami- 
nation, on two occasions, showed the hiatus hernia 
originally demonstrated to be unchanged. During 


these episodes, the patient also complained of some 


Fig. 2.—A film of the 
abdomen taken after evac- 
uation of the barium 
enema confirms complete 
obstruction to the retro 
grade flow of barium in 
the mudtransverse colon 
The site of obstruction 
has a somewhat pointed 
or tapering configuration, 
with intact mucosal pat- 
tern. The distal half of 
the transverse colon is un 
usually short and straight, 
and the splenic flexure is 
low in position. There is 
moderate distention of 
the ascending colon and 
the hepatic flexure, which 
appears to be continuous 
with more markedly dis- 
tended transverse colon, 
located unusually high in 
the right upper quadrant 
and extending high in the 
midline above the level of 
the esophageal hiatus. A 
Cantor tube is seen ex- 
tending into the hugely 
distended stomach, which 
extends well below. the 
iliac crests. The right 
margin of the fluid- and 
air-containing stomach 
can be seen above the 
crest of the right ilium 
(arrow). 


Khilnani et al. 


nausea and occasional vomiting, as well as consti- 


pation. Symptomatic treatment was given, con 


sisting of small, frequent low caloric feedings. 
The patient lost weight on this regimen and during 
the following year remained almost symptom-free. 
In the three months prior to admission, the patient 
apparently had resumed her usual eating habits 
and had gained about 10 Ib. in weight 

On the day prior to admission, the patient be- 
gan to experience an episode similar to the pre- 
quadrant pain 
On this 


occasion, however, the pain continued to increase 


vious episodes of left upper 


associated with some nausea and retching. 


in severity and was not controlled by the admin 


istration of morphine. The patient was therefore 


admitted to the hospital. Physical examination was 


essentially negative except for abdominal disten- 


tion of marked degree. There was also some 


tenderness to deep pressure in the left upper 


quadrant. “Temperature was 100.4 F. Hemoglobin 


was 13.9 em. %; white blood cell count, 10,650, 
with 87% polymorphonuclear leukocytes. Urinaly 
sis was normal. The electrocardiogram was es 


sentially negative 
The preliminary impression was that the patient 


was suffering from incarceration of the herniated 


portion of the stomach that had been previously 
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demonstrated. A film of the chest again demon- 
strated: an air-containing viscus behind the heart 
which appeared to be consistent with this diag- 
A simple film of the abdomen was then 
taken and, surprisingly, showed extremely marked 
dilatation of the 
entire left side of the abdomen and extended into 
the right lower quadrant and the false pelvis. In 
addition, however, a remarkable feature was con- 
siderable distention of the right side of the colon, 
which appeared to extend upward and to be con- 
tinuous with the air-containing viscus previously 
demonstrated behind the heart. The distention 
stopped abruptly at this The findings on 
the abdominal film suggested the possibility that a 


nosis 


stomach, which occupied the 


site. 


portion of the transverse colon had herniated into 
the chest had 
incarcerated, producing colonic obstruction. 


become 
The 


additional assumption was made that the ascent of 


through the hiatus and 


the transverse colon in association with the meso- 
colon had produced pressure on the distal portion 
of the stomach or the first portion of the duodenum, 
producing a simultaneous pyloric obstruction. A 
Cantor tube was inserted, and it was decided to 
investigate the problem further, first by barium 


A, M,. A. ARCHIVES OF SURGERY 

The barium-enema examina- 
tion showed complete obstruction to the retrograde 
flow of barium in the midtransverse colon (Fig. 
2). Between the end of the barium column and 
the air-containing viscus above the hiatus of the 
diaphragm, there was a gap, which was not filled 
either by air or by barium. Immediately after the 
barium-enema examination, gastric aspiration was 
performed through the tube previously passed, and 
4 qt. (2,000 cc.) of clear, nonbloody fluid was 
removed. This resulted in dramatic relief of pain, 
and the abdomen became soft. Immediate repeat 
film of the abdomen showed remarkable decrease 
in the size of the stomach, but the appearance of 
the colon was unchanged. 

Because of the marked decrease in the severity 
of the patient’s symptoms after gastric aspiration, 
it was decided to watch the patient, and she was 
returned to her room. She continued to improve, 
and regular bowel movements were noted. Five 
days after admission, with the patient asymptomatic, 
a second barium-enema examination was performed 
(Fig. 3) and showed a remarkably normal appear- 
ance. The next evening the patient had a recurrence 
of upper abdominal pain and distention, similar 


enema examination. 


Fig. 3.-Repeat barium 


examination five 


after 


enema 
days admission 
normal 
and configuration of the 


shows a course 
and 
flexures are in 
their usual location 


colon. The hepatic 


splenic 
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Fig. 4—Combined 
barium-meal and barium- 
enema examination was 
done two days after the 
second barium enema and 
because of recurrence ot 
symptoms. The proximal 
transverse colon is again 
incarcerated in the hernial 
sac above the diaphragm, 
and the distal transverse 
colon is again shortened, 
with the splenic flexure 
low position. There 
is recurrent marked gas 
tric dilatation due to pres 
sure on the duodenum by 
the vertical portion of the 
transverse colon reaching 
the hiatus. As a result of 
the gastric distention, the 
stomach extended 
downward in front of the 
transverse colon, exag 
gerating the angulation in 
the transverse colon as it 
passes in front of the 
duodenum 


to, but less severe than, the findings on admission 


It was decided to administer a small amount ot 
barium by mouth for further clarification of the 
clinical picture. This procedure demonstrated con 
siderable distention of the stomach, although it 
was only about half the size of that at the time 
of admission. There was marked delay in_ the 
passage of barium into the duodenum. Details in 
the region of the duodenal bulb could not be 
delineated. As far as could be seen, however, the 
findings in this area appeared to be consistent 
with the presence of extrinsic pressure, and there 
was a suggestion from the mucosal pattern in the 
region of the pylorus and bulb that there was 
some twisting in this area as well. In order to con 
tirm the fact that the pressure was due to the 
abnormally located transverse colon, a barium 
enema examination was done (Fig. 4). There was 
considerable delay in, but not complete obstruction 
to, the retrograde flow of barium in the mid 
transverse colon, located immediately lateral to the 
region of the pylorus, that is, in front of the first 
portion of the duodenum. A segment of colon 
was then demonstrated between this site and the 
level of the hiatus which appeared to be mod 
erately dilated. At the level of the hiatus, there 
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was more complete obstruction to the retrograde 
flow of barium, but a small amount did enter the 
herniated portion of the colon above the diaphragm 
The course of events appeared now to be con 
firmed. Apparently, for reasons unknown, but pet 
haps associated with eating a large meal, the 
herniated portion of the stomach was reduced but 
was replaced by the mid- and distal transverse 
colon. The vertically stretched and tixed transverse 
colon then compressed the first) portion of the 
duodenum. With gastric retention, the distended 
stomach extended inferiorly in front of the fixed 
distal transverse colon, in turn producing pressure 
on and angulating the transverse colon. The seg 
ment of colon between this site of mutual pressure 
and the esophageal hiatus was therefore partially 
obstructed at both ends 

After the combined examination, a gastrie suc 
tion tube was again passed and the stomach 
contents aspirated, The patient again improved re 
markably. Exploratory laporatomy was performed 
six days later. On opening the peritoneal cavity, 
it was obvious that the transverse colon had an 
unusual location. Two segments were seen to run 
in almost a vertical direction from the midabdomen 


upward toward the diaphragm and could be demon 
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strated to enter a paraesophageal hernial sac. The 
loop of colon in the sac was easily reduced by 
traction. A few long filmy adhesions were seen 
between the hepatic flexure and the anterior ab- 
dominal wall and adjacent omentum. The trans- 
verse colon was unusually mobile, with a long 
mesocolon, The mesocolon was sufficiently long that 
the midportion of the transverse colon could easily 
be placed in the pelvis. After reduction of the 
herniated portion of the colon, an examination of 
the opening in the diaphragm showed it to extend 
to the left, to be about 414 fingerbreadths from 
side to side and three fingerbreadths in an antero- 
posterior direction. A small, sliding hiatus hernia 
of the stomach was also demonstrated and easily 
reduced. The peritoneal sac could not be com- 
pletely visualized, but a portion of it was excised 
and the in the diaphragm closed snugly 
around the esophagus with interrupted sutures. The 
postoperative course was uncomplicated, and the 
patient without complaints. A 
follow-up barium-meal examination was done two 
months later and revealed a small direct hernia of 


defect 


was discharged 


the stomach without any paresophageal component. 
The stomach was not distended, and there was no 
delay to the passage of barium through the pylorus. 
The barium intervals 
through the small bowel and the colon without any 


column was followed at 


remarkable feature being demonstrated. 


Comment 


As noted above, the sequence of events 
in this case appeared to be clear. A large 
combined type of herniation of the stomach 
through the esophageal hiatus was present 
in this patient for a considerable period of 


time. As a result of a cholecystectomy, the 
region of the hepatic flexure of the colon 
apparently became fixed to the abdominal 


The this 
patient was unusually long, permitting con- 


wall. transverse mesocolon in 
siderable mobility of the transverse colon. 
Presumably, after a large meal, the gastric 
herniation was replaced with herniation of 
the transverse colon, which became inear- 
cerated and produced pressure on the first 
portion of the duodenum, causing gastric 
dilatation, which, in turn, produced addi- 
tional pressure on the colon, A picture of 
combined and 


large-bowel — obstruction 


A. M. A. ARCHIVES OF SURGERY 
pyloric obstruction was therefore presented 
during an episode of more complete in- 
carceration. It is certainly not clear what 
the initiating cause of this sequence of 
events was. Of interest from the point of 
view of therapy is the decision as to the 
surgical approach, that is, whether through 
The 


decision to operate through the abdomen in 


the thorax or through the abdomen. 


this case was made primarily to confirm 
the diagnosis and to be assured of complete 
reduction of the colon, This patient has 
been followed now for about eight months 
without recurrence of symptoms, despite the 
fact that the hiatus hernia was not com- 
pletely corrected. 


Summary 


An unusual case is presented of alternate 
stomach into 
paraesophageal diaphragmatic defect. 
During the intervals of time when the colon 
herniated, 
occurred, and in one of these episodes an 


herniation of the colon and 


partial obstruction apparently 
almost complete obstruction with extreme 


gastric dilatation required hospitalization 


and more definitive treatment. 


Department of Radiology, Mount Sinai Hospital, 
5th Ave. and 100th St. (29) (Dr. Wolf). 
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Duodenal Obstruction from Abdominal Aortic 
Aneurysm 


Report of a Case 


JULIUS S. MARGOLES, M.D., and PERRY A. OLSEN, M.D., Santa Cruz, Calif. 


With increasing age of the general popu- 
lation, arteriosclerotic aneurysm of the ab- 
dominal aorta is 


becoming a commoner 


disease. It usually occurs lower than the 
origin of the renal arteries, and the greatest 
number of these aneurysms arise at or near 
the aortic bifurcation. The third portion of 
the duodenum usually passes over the third 
lumbar vertebra. The aorta 
the junction of L4 and LS. 


bifurcates at 
Considering this 
close anatomical relationship, it is remarka 
ble that obstruction of the duodenum by 
aneurysm in this region does not more fre 
quently occur. However, in a review of 
the literature, it is found that this is a very 
rare phenomenon, only three such cases 
having been reported. 


Presentation of Case 


A 76-year-old white man, a retired plumber, was 
admitted to this hospital Feb. 23, 1958 
senting complaint was that of nausea and vomiting 


The pre 
for a duration of two days. He denied the pres 
ence of pain at any time. The emesis was of a 
bilious character, and blood was notably absent. The 
onset was acute, and the course was remittent and 
progressive. 


Ife had 


years, 


health for 
pulmonary em 
physema, cerebral arteriosclerosis attended with an 


been in chronically poor 


with chronic obstructive 
old thrombosis, and arteriosclerotic heart disease 
with repeated bouts of congestive heart failure. 
Physical examination on admission revealed a 
markedly ill 


and dehydrated. The abdomen revealed only slight 


white man, appearing pallid, weak, 
distention, with a palpable pulsatile mass in the 
umbilical region. Tenderness was generalized and 
Submitted for publication Nov. 15, 1958. 

Santa Cruz County Hospital. 

Currently Resident in Surgery, Santa Barbara 
Hospital, Santa Calif. (Dr. 
Margoles). 


Cottage Jarbara, 


slight. Peristalsis was audible, of normal quality, 


but hyperactive. A Grade I bruit was noted over 
the abdominal mass. 

Laboratory examination of the urine revealed a 
1+- reaction for albumin, specific gravity 1.010, 
and pH 8.0. The white blood cell count was 24,400, 
with a neutrophil count of 96%. The COs was 49 
mEq., serum chlorides 67 mEq., NPN 118 mg. %, 
and serum calcium 6.5 mg. % 

On radiographic examination, a recumbent film of 
the abdomen showed a solitary segment of small 
bowel in the right hemiabdomen, ending abruptly 
near the fifth lumbar vertebra 
diagnostic 


Initial were (1) 


closed loop, small-bowel obstruction; (2) 


impressions acute 
severe 
dehydration, due to vomiting, with concomitant 
(3) metabolic 


generalized 


alkalosis and hypocalcemia; (4) 


arteriosclerosis with (5) arterioscle 
rotic abdominal aortic aneurysm, and (6) arterio 
lonephrosclerosis with chronic renal insufficiency 


Hospital Course 
instituted 


Nasogastric suction was im 


mediately Fluid and electrolyte therapy 
was similarly instituted to repair the electrolyte 
Shortly 


mission, convulsive seizures of a 


after ad 
myoclonic 


loss, alkalosis, and dehydration 
type 
developed, which were controlled with intravenous 
10% 
eral 


calcium gluconate. After 24 hours, the gen 


condition of the patient had considerably 


Fig. 1—Recumbent roentgenogram of abdomen. 
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Fig. 2. Abdominal aortic aneurysm and duo 


denum 

improved, and he was taken to surgery. At opera 
tion the duodenum was found to extend abnormally 
low into the right lower quadrant of the abdomen, 
and its third portion crossed directly over the 
adherent 
duodenum was dilated, 
Distally the entire 


aneurysm, to which it was densely 


Proximally — the greatly 
containing much fluid and gas 
gastrointestinal tract was contracted and empty 
It was elected to do an anterocolic gastrojejunos 
tomy, and this was performed 

The patient’s course continued to be poor and 
downhill for eight days postopera 


cerebral 


progressively 
Acute 
pneumonitis developed 


thrombosis and left lobar 
Renal 


gressed, associated with a climbing azotemia and a 


tively 
insufficiency pro 
diminishing renal output. He ultimately lapsed into 
coma and progressively deteriorated until death. 
Necropsy. 


denum 


The transverse portion of the duo 
flattened and 
anterior surface of the bulging fusiform aneurysm 


was attenuated across the 


of the aorta. The aneurysm measured 9 cm. in 
diameter. The duodenum was displaced inferiorly 
and bound against the aneurysm by tense and ad 
herent peritoneum. The other findings were com 
patible with the clinical diagnoses 


Comment 


this lesion is an 


rare pathologic entity. 


As mentioned abc ve, 
extremely 


have been three other cases presented in the 


medical literature. The first was reported by 
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Spisharny' in 1907, This patient com- 
plained of the acute onset of painful nausea 
and vomiting. At exploration a_ similar 
situation was found, and a posterior gastro- 
The patient did 
well for a short time and ultimately suc- 
cumbed to gastrointestinal bleeding. In 
1936 Washburn and Wilbur? presented the 
second case, with a four-year history of 
recurrent vomiting. At operation a 7.5 cm. 


jejunostomy was done. 


aneurysm was found, and a posterior gas- 
trojejunostomy was performed, followed 
by good results. Dunning and Jones* de- 
scribed the third case in 1950. A 16-month 
history was elicited, characterized by pain- 
less nausea and vomiting. Obstruction was 
found to be due to an aneurysm, 5 em, in 
diameter, at the level of L2-L3. 


consisted of an isoperistaltic duodenojeju- 


Treatment 


nostomy, and the patient recovered. 

These cases demonstrate the importance 
of entertaining this possibility in the dif- 
ferentiation of vomiting in the older pa- 
tient. It is also apparent from these cases 
that this entity may present an acute ful- 
minating course or a chronic intermittent 
one, over a period of years. Pain may or 
may not be strongly associated. The etiol- 
ogy seems to depend on the fortuitous com- 
bination of anatomical factors, consisting 


of either an aneurysm sufficiently high or 


an abnormally low-lying duodenum, as 
found in the case reported. 


O00 Cardinal Ave., Goleta, Calif. (Dr. Margoles). 
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Use of Synthetic Cloth in Management of Disrupted 


Abdominal Wounds 


JAMES F. NEWSOME, M.D., and COLIN G. THOMAS Jr., M.D., Chapel Hill, N. C. 


The problem of wound dehiscence with 
evisceration is probably not as frequent as 
in former years, but still constitutes a very 
serious threat to the recovery of any pa 
tient in whom it The 
incidence of this complication may be at 


occurs. decreased 
tributed to the better understanding of the 
physiology of wound repair, in conjunction 
with the employment of muscle-splitting 
incisions, better techniques of wound clo 
sure, and general improvement in preopera 
tive and postoperative care. An estimate 


of the over-all) incidence of abdominal 


wound disruption and of the associated 
mortality may be gleaned from past re 
views of the subject’? which cite 
an incidence of wound dehiscence of 10% 


to 2% 


with an average mortality rate of 
20% to 53%. 

Management of the disrupted abdominal 
wound has consisted primarily of imme 
diate resuture, which has definite superi- 
The 


incidence of wound infection and perito- 


ority over the use of a tampon. 
nitis in such wounds is surprisingly low. 
The mortality rate seems to be related to 
the underlying disease process, the initial 
operative procedure, and the development 
of intestinal obstruction rather than to the 
effects of dehiscence per se. The occurrence 
of a second dehiscence is rarely mentioned, 
and its incidence is probably quite low.4 
The morbidity and mortality of a second 
wound separation, however, would seem to 
be several times that of primary dehiscence, 
12, 1958 

From the Department of Surgery, University of 
North Carolina School of Medicine, and the North 
Carolina Memorial Hospital, University of Nortl 
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Carolina. 


reflecting primarily the patient’s over-all 
debilitated state. 

Recently we have had two cases with 
repeated wound dehiscences in which the 
problem of evisceration of abdominal con 
tents could not readily be controlled by 
tamponade, and resuturing of the wound 
was not feasible because of the condition 
of the wound margin. Both of these pa- 
tients were managed in a somewhat similar 
sheet of 


manner, employing a synthetic 


cloth sutured circumferentially beneath the 


open wound so as to provide coverage ot 
the peritoneal cavity, as well as contam 
viscera. The pur- 


ment of the abdominal 


pose of this paper is to describe brietly the 
course of these patients and the techniques 
emploved lo control wound dehiscence 


Report of Cases 


Case | \ 67-vear-old white man was admitted 
to the North Carolina Memorial Hospital because 
of massive gastrointestinal tract hemorrhage Pre 
vious admissions had disclosed chronic bronchitis 
pulmonary insutficiency, and Hodgkin's disease, the 
latter being treated by deep roentgen-ray therapy 
Continued gastrointestinal hemorrhage required an 
celiotomy abdominal! 


emergency through an upper 


midline incision. J.ymphomatous involvement ot 


the stomach with multiple ulcerations was treated 
by a partial gastrectomy and = gastrojeyunostomy 
The patient’s postoperative course was satistactor 
until the sixth day, when a wound separation was 
closure with through-and 


discovered, requiring 


through stainless steel wire. Three days later, after 


several paroxysms ot violent coughing, dehiscence 
occurred again, with the wire cutting through the 
abdominal wall. Repair was again carried out it 


No turther 


separation occurred, and improvement in the pa 


conjunetion with a Witzel jeyunostomy 


tient’s general condition followed the administratior 


of mechlorethamine hydrochloride (nitrogen mus 


tard) intravenously (0.4 mg. per kilogram of body 


weight), permitting discharge home 46 days after 


his partial gastrectomy The abdominal wound 
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was healed except for a 5X6 cm. area of super- 
ficial ulceration at the site of the previous de- 
hiscence 

Two months later, the patient was readmitted 
because of sudden abdominal pain, mild 
shock, and the findings of generalized peritonitis. 
Abdominal exploration through the previous upper 


lower 


abdominal incision disclosed a perforation of the 
jejunum resulting from lymphomatous infiltration, 
which was repaired and the wound approximated 
with through-and-through No. 28 stainless steel wire. 
Wound dehiscence occurred on the third postopera- 
tive day and was controlled by tampon because of 
the precarious condition of the patient. Seven days 
later evisceration of both the large and the small 
bowel followed obstruction of the colon and was 
managed by a transverse colostomy and an ad- 
ditional attempt at wound closure. Stainless steel 
wire was employed to approximate the superior 
portion of the wound, leaving a defect measuring 
10.0 cm. in diameter, which could not be closed 
A sheet of nylon cloth was placed beneath the wire 
sutures and anterior abdominal wall, serving as 
“peritoneum” to cover the defect. The patient was 
quite cachectic at this time, with associated mental 
The 


procedure very effectively controlled further evis- 


confusion, dypsnea, and dependent edema. 


ceration, as well as fluid loss, until death, 10 days 


later. Necropsy disclosed no evidence of 


wound healing. There was a fibrinous exudate over 


gross 


the serosal surface of the abdominal viscera with 
two intra-abdominal abscesses in the upper abdomen. 
The underlying disease was disseminated Hodgkin's 
disease. 

2A 66-year-old white farmer was ad 
North Memorial Hospital 19 


days after undergoing cholecystectomy for choleli- 


Cast 
mitted to Carolina 


thiasis. Right upper quadrant pain, fever, and 
progressive jaundice commenced five days after the 
operation. Because of progression of these symp- 
toms, he was admitted to this hospital, at which 
time he appeared chronically ill and icteric, with a 
healing right paramedian upper abdominal incision. 
Cellulitis and an abscess involved the superior por 
tion of the wound. The abscess was opened for 
drainage, and seven days later a celiotomy was per 


The 


findings disclosed necrosis of the common bile duct 


formed by excising this wound operative 


with two dilated ducts at the liver hilus, thought to 
the right and 
Employing the 


represent the terminal portions of 


left hepatic ducts Roux-en-y 


principle, hepaticojejunostomy was performed. On 
the seventh postoperative day cellulitis about the 
wound was noted, and on the following day de 
hiscence was apparent. The wound was _ resutured 


with through-and-through stainless steel wires 


Subsequent treatment consisted of a high-protein 
diet, administered by way of an indwelling naso- 
tube, supplementary vitamins, 


gastric frequent 
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Fig. 1.—Nylon fabric in place at six weeks. Inset 


illustrates method of suture. 
transfusions, and parenteral amino acids. One 
week later, during an episode of coughing, the 
wound separated a second time, with evisceration 
of loops of small intestine. 
cutting of the 


omentum 


In addition, owing to 
wall by the 
portion of the herniated 
through these sites. Under regional anesthesia, the 
wound was debrided, leaving a defect measuring 
approximately 1520 em., which could not be closed 
primarily. 
propriate 


abdominal suture, 


and a colon 


A sheet of fine-meshed nylon of ap- 
in place, employing 
through-and-through mattress sutures of stainless 


size was sutured 
steel (Fig. 1). The patient at this time was severely 
debilitated, owing to the long period in which he 
had been unable to eat, the chronic wound, and 
uitraperitoneal infection, resulting in constant loss 
of protein-rich fluid from the abdominal wound and 
this was a serum 
time of 16 gm. %. The 
placement of the nylon fabric was associated with a 


Evidence of 
this 


peritoneal cavity 
albumin level at 
striking improvement in the patient’s appearance and 
condition, Drainage from the peritoneal cavity 
through the fabric was minimal, and the patient 
was able to eat without evidence of intestinal ob 
struction. One month after intensive feeding, sup- 
plemented by intravenous fat and protein mixtures, 
as well as frequent transfusions, the fabric was 
removed, revealing a layer of healthy granulation 
tissue, upon which was placed a_ split-thickness 
skin graft. Irom that time the patient exhibited 
progressive improvement, being discharged, with the 
graft in place, 11 weeks after reconstruction of the 
common bile duct. The patient has since regained 
his preoperative weight, but on the last clinic visit, 
nine months after discharge, there was an elevated 
alkaline phosphatase level, mild anorexia, and a 
rather large ventral hernia (Fig. 2). 


Comment 


Both of these cases illustrate many of 


the characteristic features associated with 
wound disruption, namely, the over-all de- 
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Fig. 2—Condition of abdominal wound 10 months 
after patient's initial operation. 


bilitated condition of the patient, previous 
operative procedures, chronic cough, and 
the employment of vertical abdominal in- 
cisions. Dehiscence of the resutured wound 
presents an even more complex problem, 
since, in addition to the advanced debi 
tated state of the patient, the associated 
efforts at wound repair have frequently 
resulted in considerable contraction of the 
wound margins, leading to a_ relative loss 
of the abdominal wall. There may also be 
evisceration through sites of suture. These 
features are well illustrated in both cases, 
in which there was a definite need for tis 
sue replacement at the time of repair of 
the later dehiscence. 

Synthetic fabrics have been employed 
rather extensively to repair peritoneal and 
abdominal defects as a means of reinforce 
ment of other tissues, rather than as the 
sole means of closure.® Their use in these 
patients was necessitated by recurring evis- 
ceration and the inability to control the large 
abdominal wall defects by other means. Two 
features of synthetic fabrics are of impor- 
tance in their selection for temporary re- 
placement of the anterior abdominal wall,?:? 
namely, (1) the porosity of the fabric, 
permitting varying degrees of penetration 
of fibroblasts and peritoneal fluid and (2) 
tissue reactivity. In view of these consid- 
erations, a fine-meshed fabric was selected 
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so as to minimize the continuing loss of 
fluid from the peritoneal cavity, realizing 
that such a tight mesh might well be ac- 
companied by poorer drainage and localized 
infection. The use of a fabric of larger 
mesh might have been more satisfactory in 
the second patient in that the growth of 
granulation tissue through these meshes 
may well have given a smooth area of gran 
ulation upon which a skin graft could have 
been placed without the necessity of re 
moval of the fabric. It would also seem 
that the presence of infection would be a 
determining factor in the employment of 
fabric of this character. The tissue reac 
tivity associated with synthetic fabrics 
would seem to be desirable in aiding in the 
formation of granulation tissue upon which 
a split-thickness skin graft may be applied. 

The employment of this method to con 
trol evisceration after wound dehiscence 
must necessarily have a very limited appli 
cation, for direct resuture is by far prefer 
able. In those instances in which wound 
disruption is associated with loss of abdom 
inal substance, this type of abdominal-wall 
replacement is more satisfactory than the 
use of the tampon or the use of a rubber 
dam sutured to the skin margin, as de 
scribed by Horner.’ The alternate approach 
would be the wide mobilization of skin 
flaps, but again associated with the danger 
of infection and further delay of wound 
healing by the interference of blood supply. 
The use of omentum to support the syn 
thetic fabric and to protect the underlying 
bowel wall is desirable from the standpoint 
of providing a subsequent granulating sur 
face which can be covered with a skin 
graft. 


Summary 


The problem of recurrent dehiscence and 
evisceration in the disrupted wound has 
been approached in two patients by employ 
ing a fine-mesh synthetic fabric to replace 
temporarily the anterior abdominal wall. 
Although one patient failed to recover, pri 
marily because of the underlying malignant 
disease, the fabric successfully controlled 


101/595 


4 
{ 
“a 
af 
ty 
4 
2 
| 
‘ 


evisceration. In a second patient, the use 


of this method was accompanied by correc- 


tion of intestinal obstruction, improvement 


in nutritional status, and, ultimately, a 


healed abdominal wound. 


University of North Carolina 
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Traumatic Epidermoid Cysts Involving Digital Bones 


Epidermoid Cysts of the Distal Phalanx 


JOSEPH C. SIERACKI, M.D., and ALEX P. KELLY Jr., M.D., Detroit 


Kpidermoid cysts of the digital bones 


can produce clinical and roentgenologic 
evidence of a painful, enlarging, destructive 
lesion and result in pathologic fractures. 
Unnecessary ray amputation, almost com- 
plete destruction of the distal phalanx, and 
severe x-ray dermatitis have been reported 
where the diagnosis was not established 
before therapy was instituted.’ 

Although only 30 such cases have been 
reported,” are 


there undoubtedly many 


more in existence. A brief survey of the 
current American textbooks and journals 
of pathology failed to reveal any substan 
tial discussion of this entity. 

In the past three and one-half years, we 
have had the opportunity of studying nine 
examples of this lesion,* and we would 
like to discuss the importance of the recog 
nition of this entity. The clinical and roent 
genographic features of our first four cases 
have been reported previously." 
Report of Cases 


Case 1. 
of pain in his left third finger of approximately 


A 33-year-old white man complained 


two months’ duration, first noticed when he was 


grasping a doorknob. Roentgen studies revealed 


a cystic lesion of the distal phalanx with a fracture 
through the cortex into the cyst. On examination 
the terminal digit was found to be slightly tender 
and enlarged. At operation an intact gray mem- 


lines. A 


portion of the cortex was rongeured away and the 


brane was seen through the fracture 


contents of the cavity, keratinous debris typical of 
The 


Healing 


epidermoid cyst, evacuated. cyst wall was 


curetted from the bone. was uneventful 


18, 1958. 
From the Departments of Pathology and Plastic 
Ford Hospital. 
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*Case 7 is presented through the courtesy of 
1. O. Goodse4, M. D., Saginaw, Mich., and Case 8, 
through the courtesy of W. A. De Young, M.D., 


St. Marv’s Hospital, Saginaw, Mich 


Case 2.—A 58-year-old white man was admitted 
complaining of a painful, swollen right third finger 
tip of one month’s duration. He gave a history ot 
study of the 
tutt 

On examination he appeared 
felon \t 


encountered on entering the distal pulp space. A 


repeated minor trauma. Roentgen 


bone revealed a cystic lesion of the region 


of the distal phalanx 


to have a_ typical operation pus was 


space lined by granulation tissue was present, whicl 


communicated with a cyst in the phalanx. The bone 


opening was slightly enlarged and the cyst wall 


easily removed. The wound was closed with drain 


age and healed uneventfully 

Case 3——A 34-year-old Negro hotel maid gave 
a history of having struck her thumb with 
\ subungual hematoma developed and was 
Phe thumb 


tip slowly enlarged and was intermittently painful 


hammer. 


evacuated elsewhere at time of injury 
Two weeks prior to admission the thumb reddened 
and became continuously painful. She was seen i 
the emergency department, and incision and drain 
was ob 
She was 


Roentgen studies 


age were carried out. Considerable pus 


tained, and she was given antibiotics 


then referred to plastic surgery 
of the thumb revealed the presence of a eystie ares 

Examination of the thumb 
felon \t 


saguineous fluid was encountered in the pulp space 
\ 


in the terminal phalanx 


suggested healing operation sero 


\ small bone opening was noted and enlarged 


cyst wall was encountered, which was dissected 


was filled witl 
Wound 


Was ul 


free of its bony cavity. The cyst 


semiliquid blood and keratinous debris. 


was closed with drainage, and healing 


eventful 

4.—A 
had struck his third left 
months 


61-year-old white male drattsman 


finger with an aluminun 


T-square seven prior to admission. The 


finger remained sore. He sought medical advice, 


and an incision and dramage was carried out one 


month after injury. Pain became severe and was 


Roentgen studies were made, 
distal 


swoller 


of burning character. 
revealing erosion of a large segment of the 


phalanx. Examination revealed a_ red 
distal 


factorily 


finger, which could not be examined satis 


because of extreme pain. At operatior 


was excised, reveal 
The evst wa 


the scar of previous surgery 
ing an attachment to the cyst wall 


evacuated and the wall freed from its bony 


The wall was fleshy in appearance, and 
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frozen section was requested; a diagnosis of benign 
epidermoid cyst was made (Fig. 4). The finger 
was amputated through the distal middle phalanx, 
as it was felt the scarred remaining soft tissue 
would not assure a painless finger if simple closure 
was made 

Cask 5.—A white 


sustained a traumatic amputation through the distal 


42-year-old housewife had 
phalanx of her right middle finger 18 years prior 
to admission, The amputation stump had slowly 
enlarged and become more painful for the past 


six months. Roentgenograms revealed radio 
lucent defect in the middle phalanx compatible with 
Examination of the 
finger hard 
with fixation to or within the phalanx. At opera- 
tion through a midlateral incision, a cyst wall was 
approximately 


thirds within the bone the cyst was found to be 


traumatic epithelial cyst. 


showed slight bulbous, enlargement 


encountered; on dissection two 
ruptured, and the wall was curetted out of the bone. 
Healing was uneventful. 

Case 6—A_ 45-year-old white 
worker gave a history of swelling and pain of his 


male sewer 
distal right fifth finger of five months’ duration. 
Incision and drainage at the distal edge of the nail 
prior to 
The patient re- 
called having received no specific injury. Roentgeno- 


was carried out elsewhere one month 


admission, and pus was obtained. 


grams showed a scooped-out, radiolucent defect 
of the ungual tuft without trabeculation. A diag- 
nosis of glomus tumor or infectious destructive 
process was entertained. Examination showed en- 
largement of the tip, more prominent in the distal 
half, with slightly reddened, shiny skin. No mobility 
demonstrated the Midlateral 


could be mass. 
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Fig. 1.—A, enchondroma of distal phalanx. Note 
location (epiphyseal origin) and = small calcific 
deposits in proximal portion of lesion. Compare 
with B. 

B (Case 8), usual type of epidermoid cyst in 
distal phalanx. Note location, expanding type of 
defect, and absence of bony reaction. 


incision was made and carried about three-fourths 
The 
carried down to the cyst and the 


of the distance to the opposite side distally. 
dissection was 
thin bony rim surrounding it. The cyst was evac- 
uated and the wall curetted out of the bony defect. 
Healing was delayed by low-grade infection, which 
responded to antibiotics and warm saline soaks. 


Case 7.—A_ 52-year-old white man struck his 


thumb with a hammer six months prior to ad- 
The injury was. sufficient to crack the 


mission, 
nail and cause subungual hematoma. He noticed 
initial examination in- 
pain and swelling of the distal thumb. 


three weeks prior to. the 
creasing 


He consulted his physician, and roentgen studies 


Fig. 2 (Case 7).—A 


roentgenographic appear- 


ance of lesion on. initial 


visit. B, progressive en 


largement of cyst (de 
picted in A) over 


two-week period, 
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were made and a small lytic area noted in the 


distal phalanx. His discomfort increased, as did 


the swelling, and he was referred for treatment. 
Roentgenograms were repeated, and considerable 
increase in the size of the lesion was noted (Fig. 2) 
On examination, the thumb was seen to be almost 
twice the normal size in the distal phalangeal area, 
and there was a cyanotic hue to the thumb. At 
operation incision was made through the distal 
nail bed, and the cyst was encountered immediately 
beneath the matrix. There was a large bony cavity 
filled debris. evst 


curetted out of the bone. The nail 


with keratinous wall was 
matrix Was 


Healing was uneventful 


closed without drainage 


Fie. 4 (Case 4).—Low- 


power 


view of a cyst 


showing a striking degree 
of pseudoepitheliomatous 


hyperplasia. At operation, 


the cyst lining had a 


fleshy appearance, Hema 


toxvlin and eosin; re 
80% of 


duced to 
7 


Mag 


Kelly 


Sierackt 


3 (Case 6).—Pseu 


doepitheliomatous — hyper- 


Fig 


plasia near an area ot 
apparent rupture and re 


Note bone 
lower left 


active fibrosis 
spicule in 

corner. Hematoxylin and 
eosin; reduced to 80% of 


mag. 70 


Case 8.—A 34-year-old white core maker had 


injured his finger by catching it in a gun handle 


on several occasions 16 years prior to admission 
The 


before, 


patient was asymptomatic until 12) months 


when he noted progressive enlargement 
of the finger tip. Six months prior to admission 
it began to be tender and interfered with his work 
There was some elevation of the nail bed. Roentgen 
studies revealed a large mass in the distal phalanx, 


expanding into the subungual area, thinning the 


cortex. markedly (Fig. 12) At operation an 
amputation was performed through the distal 
interphalangal joint Ilemisection of the distal 
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phalanx showed a cystic structure filled with gray 
debris. Healing was not remarkable 
Case 9.—A 61-year-old white automobile worker 
suffered a crushing injury of his thumb and index 
May 18 1950. He 


noted increasing discomfort of the distal middle 


and middle fingers on had 


nnger and slight swelling and weakness of the 
finger over the past year. Roentgenograms revealed 
a cystic lesion of the distal phalanx just distal 
to the terminal interphalangeal joint. On examina- 
tion the finger was found to be slightly enlarged 
and tender, the finger tip being freely movable, 
as though a  pseudathrosis was present. At 
found distal to 
the terminal interphalangeal joint, and the finger 


was amputated through the distal portion of the 


operation a pseudarthrosis was 


middle phalanx. Healing was uneventful. 


Comment 


Summary of Pathologic Findings. 

(gross Pathology: These cystic lesions var- 
The 
thickness of the wall varied from approxi- 
mately 0.1 to 0.5 cm. The contents of the 
consisted of flaky keratt- 
some of the previously 


ied mn diameter from 0.3 to 1.3 cm. 


unruptured cysts 
nous debris. In 
ruptured cysts the wall appeared unusually 
fleshy and in Case 4 required a frozen 
section for confirmation. In Case 9 (lig. 6) 
the cyst completely interrupted the conti- 
nuity of the distal phalanx. 
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Microscopic Pathology: Histologically, 
Cases 1, 2, 5, 8, and 9 showed the usual 
type of epidermoid cyst, with the produc- 
tion of layers of keratin. In addition, Case 
1 showed a few red blood cells and coccoid 
bacteria in the keratinous strands. 

Cases 3 and 6 showed evidence of rup- 
ture or ulceration of the cyst lining and 
mild hyperplasia, 
and a foreign-body inflammatory reaction 
in the bone marrow. Fibrosis was particu- 
larly marked in Case 6 (Fig. 3). 

Cases 4 and 7 showed a striking degree 
hyperplasia of 
the lining epithelium (Figs. 4, 5). Careful 
examination of all the material failed to 
show evidence of any malignant change. 

Pathogenesis. —Nonmalignant epidermoid 
tissue in bone can be seen in a variety of 
conditions, such as the epithelization of the 


pseudoepitheliomatous 


of pseudoepitheliomatous 


cavities of chronic osteomyelitis (nonspe- 
cific or tuberculous), odontogenic and fissu- 
ral cysts of the oral cavity, metaplasia in 
thyroglossal-duct sinuses, and cholesteato- 
mas, congenital dermoid cysts, ete. 


While some authors suggest an embry- 
££ y 


onic-rest theory of origin for these cysts 


in the phalanges,"'! the majority favor a 


traumatic origin. As with epidermoid im- 


(Case 7) A 
higher-power 


Fig. 5 
view of 
pseudoepitheliomatous hy 
perplasia from lesion de 
picted in Figure 24 and 
and eo 


80% ot 


B. Hematoxylin 
sin; reduced to 


mag. 105 
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Fig. 6 (Case 9) 


of amputated digit. C, sectional 


and eosin; * 1.5. 


plantation cysts of the soft tissues not all 
reported cases have a definite history of 
trauma. In a specific case, with a well 
documented history of trauma, little im 
portance can be given to the theory of 
displacement ot embryonic rests. Further 
skin appendages 
demonstrated the epithelial 


nore, no have been 
wall of 
these cysts, and it is common knowledge 
that epidermoid cysts of the skin of the 
hand are commonly found in seamstresses, 
tailors, and barbers. Experimentally, the 
production of epidermoid cysts after trauma 
to the epidermis is established.*# 

Some authors separate the epidermoid 
cysts of the skin which erode osseous tis 


sue,® 10,11 


and produce a coneave defect in 
bone, from those in which the cysts are 
primary, but there seems little justification 
for this separation. The continuity between 
the skin and the cyst in bone is largely one 
of depth and degree of implantation, size 
of the implantation tract, nature of tissue 
examined (many of these cysts are curetted 
or stripped from the bone), and the amount 
of study done to demonstrate such a con 
nection. Clinically, the skin over the type 
of phalangeal cyst described here not 
demonstrably fixed to the underlying lesion. 

The absence of fracture |! does not mili 
tate against the traumatic theory of patho 
genesis, any more than the absence of a 
Kelly 


Sieracki 


specimen 


A, roentgenogram showing traumatic arthrodesis of distal interphalangeal 
jomt and pseudarthrosis caused by an epidermoid cyst in distal phalanx 
surface of 
specimen in Figure 3, showing the relationship of the cyst to the nail bed and bone 


B, gross appearance 
photomicrograph of 
Hematoxylin 


low-power 


demonstrable wound or scar invalidates the 
same theory of traumatically induced im 
plantation cysts elsewhere. 

Clinical Findings Clinically, in report- 
ed cases the ages ranged from 13 to 61; 
males far outnumbered females, and the 
left hand and terminal digits were more fre 
quently involved. The interval from known 
trauma to therapy ranged from 1 month 
to 36 years. Recurrence of an incompletely 
removed cyst has been noted in five months. 
The type of trauma reported (both minor 
and serious) varied considerably, e. g., the 


trauma following hand-grenade wounds, 


striking the phalanx with a hammer or 
some other solid object, the surgical trauma 
following removal of an enchondroma, ete. 

Pain and swelling of the involved digit 
usually cause the patient to seek medical 
advice. 

Roentgenographically the lesion generally 
appears as a umilocular lytic area within 
the cortex of the terminal digit. Phe cortex 
may be broken, owing to pathologic frac 
ture or to previous surgical therapy. The 
rule 


lesion does not as a involve. the epi 


physeal area, and there is an absence of 


reaction in the surrounding bone (rig. 1). 


Defects due to extrinsic pressure from 


epidermoid cysts of the skin, nail matrix 
and other soft-tissue 


cysts, xanthomata, 


tumors cause an erosion or caving in of the 
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bony cortex, which is usually distinct from 
the lesion discussed here. 

The commonest clinical diagnosis is en- 
chondroma, although the differential diag- 
nosis has included xanthomata, osteomyelitis, 
glomus tumor, osteitis fibrosa cystica, and 
various primary or metastatic malignant 
tumors. It should be emphasized that these 
lesions usually have representative features 


which should allow their distinction from 
the epidermoid cysts of the phalanges. 


Therapy 


the best treatment for these cysts. 


Complete surgical removal is 
If the 
lesion has not previously been treated by 
drainage or adequate curettement, it will 
be within the bone. It cannot be removed 


intact. without unnecessary destruction of 


bone. The removal of the cyst, in most 
cases, can be satisfactorily accomplished by 
careful curettement of the cavity and the 
distal phalanx preserved. Some complicated 
cases require more radical treatment; e. g., 
Case 4 
through the middle phalanx because of the 
extensive the tissues 
which followed the incision and drainage 
“felon” at 


previously, 


was treated by an amputation 


destruction to soft 


of a this site seven) months 

The commonest finding at operation is a 
cyst filled with white, cheesy keratinous 
material. On occasion, however, the fleshy 
appearance of the cyst wall may arouse the 
suspicion of a malignant tumor and may 
require a frozen section to help establish 
the nature of the lesion. Misinterpretation 
of these cases showing marked pseudoepi- 
theliomatous hyperplasia as carcinoma 
could conceivably lead to the unjustifiable 
sacrifice of a digit or to unnecessary ray 
amputation, 

Histologic examination demonstrated the 
usual findings of a cyst lined by stratified 
squamous epithelium and filled with kerati- 
debris. The lining sur- 


nized cellular 


rounded by fibrous tissue and irregular 
spicules of bone. If the cyst has ruptured 
or become ulcerated, a foreign-body re- 
the surrounding 
The occurrence of pseudoepithelio- 


sponse is observed in 
tissue. 
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matous hyperplasia has not been stressed 
in previous publications. 

No known case of a proved epidermoid 
carcinoma arising in one of these cysts has 
been reported, although the long interval 
(up to 36 years) would allow such a com- 
plication. We have not been able to find 
any reported case of similar cyst in a meta- 
carpal or metatarsal or in a long bone. 
However, Ryrie did mention the possibility 
that some so-called adamantinomas of the 
tibia may have had their origin in trau- 
matically displaced epithelium. 


Summary 

I:pidermoid cysts in the digital bones 
generally follow trauma and represent a 
distinct clinicopathologic entity. The clini- 
cal, roentgenologic, and histologic features 
allow the correct diagnosis in all cases. 
Surgical treatment is curative, and will 
allow preservation of the distal phalanx in 
the majority of cases. A significant degree 
of pseudoepitheliomatous hyperplasia in the 
cyst wall was found in four out of the nine 
cases presented in this series. 

The photographs were made by Mr. A. Bowden 
and Mr. W. Harland 
Ford Hospi- 


Department of Pathology, Henry 


tal (2). 
REFERENCES 
M. 


1. Masson, L., in discussion on Carroll,’ 
p. 333. 

2. Sonntag, F.: Traumatic Epithelial Cyst in Tip 
of Bone in a Finger Stump Following Injury, 
Miinchen. med. Wehnschr. 70:1055-1056, 1923. 
Epidermoid Cyst with Pres- 


Minnesota 


3. Christopher, F. : 
sure Atrophy of the Adjacent 
Med. 8 :607-608, 1925 

4. Burrows, H.: 
Terminal Phalanx of 
13 :761-762, 1926. 

5. Harris, R. I.: Sebaceous Cyst of the Terminal 
Phalanx of the Thumb, J. Bone & Joint Surg. 
12 :647-648, 1930. 

6. Curtis, F. 
Cyst of the Distal Phalanx, J. 
15 :998-1000, 1933. 

7. Couch, J. H.: Epidermoid Cyst in 
Canad. M. A. J. 30:516-518, 1934. 

8. Bissell, A. D., and Brunschwig, A. : 
sone Cysts of the Terminal Phalanx, 
108 :1702-1704, 1937. 


Vol. 78, 


Bone, 


Implantation Dermoid of the 
the Thumb, Brit. J. Surg. 


E., and Owen, C. I. Sebaceous 


Bone & Joint Surg 
Bone, 


Squamous 
Epithelial 

J. A. M.A 
April, 1959 


r 


Sterackt 


TRAUMATIC EPIDERMOID CYSTS 


9. Yachnin, S. C., and Summerill, F. : 
Implantation of Epithelial Cyst in a 
J. A. M. A. 116:1215-1218, 1941 


10. Carroll, R. Epidermoid 
Cysts of the Hand Skeleton, Am. | 
334, 1953. 

11. Heidt, R. S., and Hammond, G 
Cyst of a Phalanx: 


Bull. 9:151-154, 1955 


( Epithelial) 


Surg. 85 :327 


Epidermoid 
\ Case Report, Lahey Clin. 


Kelly 


Traumatic 


Phalanx, 


12. Kelly, A. P., Jr, and 


l-pidermoid Cysts of the 


Clittord, Kk HH 
Bony Phalanges, Plast 
Surg. 17 :309-313, 1956 

13. Mottram, |. ¢ The Relation Between the 
Warts in Mice and Their Cor 
A\utografts, J. Path. & Bact. 42:79-90, 


& Reconstruct 


Growth of Tar 
responding 
1936 

14. Ryrie, B. J 
Aetiology and 
1003, 1932. 


Adamantinoma of 
Pathogenesis, Brit. M. J 


Tibia 
2 -100- 


109/603 


‘te 


Effects of Abdominoperineal Resection on Sexual 
Function in Sixty Patients with Ulcerative Colitis 


LeROY H. STAHLGREN, M.D., and L. KRAEER FERGUSON, M.D.. Philadelphia 


The accepted surgical treatment of far 
advanced the 


eradication of the diseased colon and_ rec 


ulcerative colitis involves 
tum.® While this approach may seem radi 
cal, it is the only method by which the 
disease can be surgically controlled in the 
advanced state. Recent reports have indi- 
cated that such operative management can 
be carried out with an acceptable mortality 
and morbidity and with satisfactory re- 
sults.4° 


Pathologic changes occurring the 
“ordinary type” of ulcerative colitis begin 
in the distal colon and rectum and extend 
proximally toward the cecum as the disease 
progresses.*:'® For this reason, the rectum 
is frequently the site of the most serious 
involvement. Colectomy, when indicated in 
ulcerative colitis, may be planned in’ two 
stages. The rectum is resected as a second 
procedure some months after the ileostomy 
and total colectomy. This delay, during 
which the rectum is defunctionalized, some 
times permits the inflammation to subside 
so that the ileostomy may be taken down 
and the ileum anastomosed to the rectum. 
In our experience, an ileoproctostomy under 
such conditions is rarely an acceptable sub 
stitute for permanent ileostomy. The ree 
tum usually becomes contracted and fibrous 
after the inflammation subsides and can no 
longer act as a reservoir.!° The liquid feces 
are only partially contained by the anal 
sphincters, resulting in frequent rectal dis 
charges. This state may be more bother 


some than the better-controlled abdominal 
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ileostomy. In our series of 97 


patients in 
whom ileostomy has been done for ulcera- 
5 in whom 


reanastomosis has been successful, and of 


tive colitis, there have been only 


these, 4 had ileosigmoidostomies or ileo- 
proctostomies. 

If the inflammation does not subside, but 
continues to smolder in the retained rectum, 
it causes a bothersome mucopurulent or 
sanguineous discharge, and also may pro- 
duce a variety of toxic symptoms, such as 
arthritis, skin disease, and ocular difficul- 
ties.1 In addition to the toxic effects, the 
persistent rectal inflammation may be com- 
plicated by carcinomatosis degeneration.’ 
lor these reasons, we recommend delayed 
abdominoperineal resection for most of the 
patients whose ulcerative colitis is severe 
enough to require colectomy. 

Despite the rarity of successful ileoproc 
4,15 


tostomy and the early and late complica 


inflammation the retained 


rectum, some physicians are reluctant to 


tions of 


advise rectal resections in their patients 
who have already had colectomy for ulcera- 
tive colitis. These physicians express con- 
cern that disabling side-effects involving 
the genitourinary system and sexual fune- 
tion will result.? Since ulcerative colitis is 
primarily a disease of young adults, such 
a consideration is important. This concern 
seems justified when the literature is re 
viewed concerning the reported effect of 
abdominoperineal resection on sexual func- 
Jones! in reporting his 
complications following more than 500 one 
stage abdominoperineal resections, presum- 
ably for carcinoma of the rectum, stated 
that 95% 


“impotent.” He 


over of these patients became 
that 


resulted from the resection of the pelvic 


believed impotence 


: 
iy 
He 
& 
Ns 
Ag 


ABDOMINOPERINEAL RESECTION 


sympathetic nerves and nervi erigentes in 
the process of doing an adequate cancer 
operation. Dennis? advocated turning in 
the rectal stump when doing a colectomy 
for ulcerative colitis. He reported that the 
male patients upon whom rectal resection 
was done lost the function of penile erec 
tion. Turnbull *° described 6 patients with 
sexual difficulties patients in 
whom abdominoperineal resection was done 
Kickham and Bruce '* 
stated that impotence is a universal com- 
plaint 


among 53 
for benign disease. 


following abdominoperineal resec- 
tion, because the blood vessels and muscles 
controlling the corpora cavernosa and cor 
pora spongiosa are “disturbed.” Waugh 
et al.2* reported that of 93 men in whom 
abdominoperineal resection with preserva 
tion of the anal sphincters was done for 
carcinoma of the rectum, there was “sexual 
dysfunction” in 10.7%. Bacon? evaluated 
220 of his male patients following abdom- 
inoperineal “pull-through” procedures for 
carcinoma of the rectum and reported sex 
ual dysfunction in 12.20%. Of these, 7.7% 
were 


were impotent and 4.5% unable to 


ejaculate. Wangensteen *! and Dixon ex 
pressed the belief that anterior resections 
for high rectal carcinoma do not cause as 
much sexual dysfunction as abdominoperi 
neal resection. 

A careful study of the changes in sexual 
function in patients undergoing abdomino 
perineal resection for ulcerative colitis was 
undertaken. 


Report of Cases 
There have been 62 patients in) whom 
abdominoperineal resections have been done 
in the past 10 years among 138 patients 
who have been operated upon for far-ad 
colitis. Of the 
group, 36 were women and 26 were men. 


vanced ulcerative former 
Follow-up study was achieved in 60° pa 
(35 


purpose of determining alterations in sex 


tients women and 25 men) for. the 


ual function following abdominoperineal 


resection, Cases in which operations were 
done during the past year have been ex 


cluded, so that the follow-up period has 
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Summary of Sexual Difficulty in Five Men 
Following Abdominopermeal Resection 
of the Rectum 


Number of 
Years Since 
Abdomino- 

perineal 
Age Resection 


Nature of Difficulty Progress 


37 1 Partial impairment of ere« Improving 
tion; normal ejaculation; 
intercourse possible 

Partial impairment of ere« Static 
tion; early ejaculation 

a | 2 Erection and ejaculation im Static 
paired 

7) 1 Partial impairment of eree Improving 
tion; normal ejaculation 

Erection and ejaculation im Static 


paired 


been at least one year in duration. It 
felt that this 


order to avoid the 


Was 


limitation Was necessary in 


inclusion of transient 
effects of operative stress, mental and phys 
ical adjustment, ete. 

The data were obtained by written ques 
The 


reliability of this method of investigation 


tionnaire or by personal interview. 
may be questioned because of the subjective 
element present. Where possible, veritica 


tion of statements was sought, such as 


pregnancy of the male patient's wife as 
The 


asked to report any changes tm erection o1 


proof of fertility. males were 
ejaculation, 
Of the 25 men studied, 18 that 


there has been no alteration in sex funciion. 


reyn rt 


CL) No sexual disturbance or improvement 


ee Sexual disturbance 


10 ,NUmber 
| of 
patients 


20-29 30-39 40-49 S0-59 years 


1.—Incidence of sexual disturbance 
abdomimoperineal resection 


in males 
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Two men claim improvement, which — is 
probably attributable to a general improve- 
ment in nutrition and physical and mental 
health. 

ment in 
five cases are described in Figure 1. In 


live patients report some impair- 
sexual function (Table). These 
none of these has there been complete loss 
of any of the physical modalities of sex 
function. It is significant that four of the 
five patients are over 50 years of age (aver 
age age 
easily affected by the operation or the diffi 


55). this group is more 
culties noted are merely individual varia 
tions in response to the physiologic and 
psychic process of aging. The one young 
man in the group (age 37) reports a partial 
disturbance in erection, He continues to im 
prove, after one year. 

In the highly significant age group be 
tween 20 and 49 years, 16 patients are 
having no difficulties. Only one 
patient, as mentioned above, has reported 
a disturbance. Of the 14 married men be 
tween 20 and 49 years, 9 have reported that 


sexual 


their wives were one or more 


times (15 children} (Tig. 2). 


pregnant 


Of the 35 women studied, 9 have been 
excluded, for the following reasons: 4 are 
single; 2 are married but state that they 
are “too old” to have relations (age 60 and 
63); 2 gave no information, and 1 has died. 
Among the 26 women whose sex function 
could be evaluated, 23 report no change: 


al Patients who have become fathers 

ry 

WA Single , married - avoid ng pregnancy 


a Married - no 


pregnancies 


numoer 


9 | patients | 
| 

84 | 

7 | | | 

6 } 

$4 | 

4 | | > 

4 | 

2 
| j 

| 

20-29 30-39 40-40 $0-S9 years 


Fig. 2-—Male fertility after abdominal perineal 
resection 
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No sexual disturbance or improvement 
Ya Excluded - single , abstinence , dead 


Sexual disturbance 


10 > number 


T 

9~ patients | 
a} | | 
14 | | 
64 | } | 
| | 

a4 wy 
34 


| 
20-29 30-39 40-49 50-59 GO-GS yeors 


Fig. 3—Incidence of sexual disturbance in 
females after abdominal perineal resection. 
1 claims an improvement, and 2 have noted 
difficulties. One of these, a neurotic person 
of 43 years, is bothered by dyspareunia. 
The remaining patient, who is 46 years of 
age, does not describe her problem ( Fig. 3). 
Two women have become pregnant and 
have given birth to normal children. Many 
of the others have been advised against 
pregnancy by their physicians because of 


the presence of an ileostomy. 


Comment 

In spite of the complexity of the physi- 
ologic mechanisms comprising sexual fune- 
tion in humans, a considerable quantity of 
information has been accumulated to im- 
prove our understanding of this subject. 
Laboratory and clinical investigations have 
been carried out mainly on the male because 
the more objective evidence of his sexual 
response has made such study easier than 
in the female. The physiologic mechanisms 
comprising sexual function the 
might be briefly deseribed with particular 


male 


reference to the role of the autonomic 
nervous system. 

erection chiefly results from stimuli 
arriving over parasympathetic pathways, 


causing dilatation and engorgement of the 
penile vessels and venous sinuses.** Eree- 
tion is abolished when the sacral parasym- 
pathetic outtlow (S-2 to S-4) is divided. 
the 


component of the male's sexual response, 1s 


ejaculation, other major physical 
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dependent upon the integrity of the sympa- 
thetic supply to the internal genitalia.) 
#2524 Stimuli from the sympathetic nerves 
cause contraction of the smooth muscle in 
the walls of the seminal vesicles, ejaculatory 
ducts, and prostatic septi, resulting in the 
emission of seminal fluid into the posterior 
urethra. The bladder sphincter closes, and 
the fluid is forced out the urethra, partly 
as a result of contraction of the striated 
bulbocavernosus and ischiocavernosus mus 
cles. Ejaculatory function is lost after re 
section of the inferior hypogastric plexus 
and has been variably affected by lumbar 
and thoracolumbar 
Learmonth has stated that sterility (in 
this instance, loss of ejaculation) invariably 
follows lumbar sympathectomy. Tle cau 
tioned against its indiscriminate use in 
young males. There have been reports, 
however, of “total sympathectomy” without 
subsequent sterility. Whitelaw and Smith- 
wick 7! reported that 54 of their male 
patients became sterile following thoraco- 
lumbar sympathectomy (including the third 
lumbar ganglion on one side and at least 
the second lumbar ganglion on the other). 

The diverse effects reported after planned 
or coincidental autonomic nerve interrup- 
tion results partly from the anatomic com 
plexity and variability of the system. 
Furthermore, the results to be measured 
are partly subjective and, therefore, are 
difficult to assess. This latter is particu 
larly true in the female. Apparently, how 
ever, extensive sympathectomies do not 
adversely affect conception, childbearing, or 
delivery. 

The early impairment of sexual function 
which results from any major stress, such 
as an operative procedure with its attendant 
loss of nutrition and period of relative 
inactivity, must also be considered in evalu 
ating the effect of a particular procedure. 
There is little question that major trauma is 
followed by a period when the patient's 
sexual interest and abilities are diminished. 
The length of these periods is variable, 
depending somewhat on the type and mag 
nitude of the operation, the age and vigor 
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of the patient, and the preoperative state of 
nutrition and health. 

Upon reviewing the anatomic details of 
the pelvic autonomic nerve supply, one finds 
that the intimate relationship between the 
nerve fibers and the rectum is inescapable. 
It is entirely possible, then, that these 
nerves can be damaged or destroyed during 
Operations on or near the rectum, particu 
larly during an abdominoperineal resection. 
Because of the adjacent lymphatic tissues, 
a wide excision, including the autonomic 
nerves, might be one of the aims of an 
adequate operation for cancer of the rectum 
and represent somewhat of an indication of 
the extent of the resection. One may won 
der about the extent of the resection of 
certain “pull-through” procedures which 
are followed by a low incidence of sexual 
disturbance. 

On the other hand, when one is operating 
for benign inflammatory diseases of the 
rectum and colon young adults, one 
should) make every effort to preserve the 
autonomic nerve supply to the pelvic 
viscera. A brief review of the related 
anatomy will indicate how this can be 
accomplished, 


Anatomy of the Pelvic Autonomic Nerves 

The sympathetic nerves to the pelvie re 
productive organs arise from the lower 
thoracic and upper lumbar spinal segments. 
The preganglionic fibers (white rami com 
municantes ) enter the lumbar sympathetic 
chain and/or preaortic plexus, where they 
synapse with postganglionic fibers. These 
enter the pelvis within the lumbar and 
sacral sympathetic chain or, more com 
monly, as part of an interlacing plexus of 
sympathetic nerve fibers lying beneath the 
peritoneum but anterior to, or on either side 
of, the aorta.6 These preaortic fibers, with 
filaments from the lumbar chain, form the 
superior hypogastric plexus, which lies at 
the aortic bifurcation over the bodies of 
and between the common iliac 
arteries.6'%1825 This plexus is sometimes 
called the “presacral nerve.” &® Just below 


the sacral promontory, the superior hypo 
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gastric plexus divides to form bilaterally 
the inferior hypogastric plexus or “hypo- 
gastric nerves” (Figs, 4 and 5). 

In females, the fibers of the inferior 
hypogastric plexus pass downward within 
the hollow of the sacrum and then are di- 
rected obliquely toward the uterosacral liga- 
ment, lateral and quite close to the rectal 
ampulla. These fibers skirt the pouch of 
Douglas and, along with fibers from the 
sacral parasympathetic outflow (nervi eri- 


gentes) and sacral sympathetic chain, form 


the pelvic plexus or Frankenhauser’s gan- 
glion.® The pelvic plexus fans out along the 
base of the broad ligament on the posterior 
surface of Mackenrodt’s (cardinal) liga- 
ment in relation to the ureter and uterine 
artery, from whence fibers continue to the 
various pelvic viscera.® 

In males, fibers of the inferior hypo- 
gastric plexus pass forward and downward 
below the peritoneum close to the rectum 
and thence around the rectovesical pouch 
toward the ureters.*°. It should be empha- 
that the 
pelvic plexuses pass close to the lateral and 


sized inferior hypogastric and 


Fig. 4—Schematic drawing showing the relation 
of the sympathetic nerves of the pelvis to the 
rectum, S. P., superior hypogastric plexus 
(presacral nerve); S. C., sympathetic chain; 
I. H. P., inferior hypogastric plexus (hypogastric 
nerves); P. P., pelvic plexus (Frankenhauser’s 
ganglion). 
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The nerves 
are embedded in a layer of loose areolar 


anterior wall of the rectum. 
tissue, which also contains lymph nodes, 
and often lie just below the peritoneum. 

Parasympathetic preganglionic axons 
arise from the sacral spinal segments and 
enter the second, third, and fourth sacral 
nerves, which emerge from the correspond- 
ing sacral foramina. These fibers (nervi 
erigentes) pass through the inferior hypo- 
gastric plexus and follow the sympathetic 
fibers to the pelvic viscera, where they 
synapse with postganglionic neurons. The 
fibers lie below the peritoneal reflection on 
either side of the rectum in close proximity 
to it. From observations in the operating 
room and anatomy laboratory, we have been 
impressed by the vulnerability of the auto- 
The 


sympathetic fibers may be interrupted at 


nomic nerves during pelvic surgery. 


the promontory of the sacrum or during 
their course about the rectum if they lie 
close to the peritoneum. The parasympa- 
thetic fibers are most accessible just below 


Fig. 5.—Cross-sectional view of sacrum and 
rectum to show schematically the relation of the 
pelvic autonomic nerves to the rectum. SJ, first 
sacral segment. S. //. A., superior hemorrhoidal 
artery; arrow denotes site of ligation close to 
rectum. S. 7. P., superior hypogastric plexus 
(presacral nerve). S. C., sympathetic chain. 
I. H. P., inferior hypogastric plexus (hypogastric 
nerve). 
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the peritoneal reflection on either side of 
the rectum. 


Operative Technique 

The modifications of operative technique 
which we have found necessary in order to 
avoid damaging these nerves during abdom- 
inoperineal resection are recommended only 
during operation for inflammatory disease. 
When treating rectal carcinoma, as with 
carcinoma elsewhere, the primary consider- 
ation should be a wide resection in order to 
remove as much as possible of the areas of 
lymphatic drainage and spread by contig- 
uity. For far-advanced benign rectal dis- 
ease, removal of the rectum is sufficient. 

This fact seems self-evident, but a certain 
amount of discipline is required to alter a 
standard procedure so frequently practiced. 
The surgeon should begin his incisions in 
the peritoneum of the sigmoid mesentery, 
close to the bowel, and carry these about 
the 
close to the rectum. 


rectouterine or rectovesical pouches, 
The superior hemor- 
rhoidal vessels should be ligated close to 
the bowel so that the layer of fatty tissue 
overlying the sacral promontory and hollow 
of the Lateral 


dissection in the area of the middle hemor- 


sacrum is not disturbed. 
rhoidal vessels should adhere to the rectal 
wall. The perineal stage can be accom 
plished in the same manner; 1. e., only the 
diseased rectum and anus are excised and 
the dissection is not carried widely onto the 
levator ani muscles. After the removal of 
the specimen, the perineal wound may be 


loosely closed and drained. 


Summary and Conclusions 
Sixty-two abdominal perineal resections 
120) patients 
with far-advanced ulcerative colitis. 


have been performed upon 


Of the 60 patients who are available for 
follow-up, 25 are men and 35 are women. 

Of the 25 men, 5 complain of sexual 
dysfunction, but only 1 is under 51 years 
of age. The exception is a man 37 years 
old, and the postoperative period is one 
year. The disability is partial in all five 
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patients and continues to improve in two. 
Intercourse is possible in every instance. 

Of the 18 patients in the highly signifi- 
cant age group between 20 and 49 years, 14 
are married. Nine of report that 
their wives have become pregnant at least 
once. There have been a total of 15 preg- 
nancies. 


these 


Only 2 of the 24 femaies whose sexual 
function could be evaluated complained of 
disturbances. Twenty-two stated that sex 
function was unchanged or improved. Two 
women have become pregnant. 

It is unlikely that men or women in the 
sexually active years will notice any altera- 
tion in sexual function following abdom- 
inoperineal resection, provided that the 
surgeon avoids damaging the pelvic auto- 
nomic nerves, 

The pelvic autonomic nerves are most 
easily damaged at the sacral promontory or 
lateral and the 


rectouterine 


anterior to the 


Dis- 
section should spare as much peritoneum as 
possible in these areas, and should be car 
ried out close to the rectum. 


rectum in 


rectovesical and spaces. 


Abdominoperineal resection for inflam 
matory disease should be a more limited 
operation than that for cancer. 


133 S. 36th St. (4) 
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Benign Duodenocolic Fistula 


THOMAS E. STARZL, Ph.D., M.D., Miami, Fla.; THOMAS W. DORR, M.D., Tampa, Fla., and 


WILLIAM H. MEYER Jr., M.D., Miami, Fla. 


Duodenocolic fistulas are uncommon and 
are most frequently secondary to carcinoma 
of the colon.* Duodenocolic fistula due to 
an underlying benign disease is very rare, 
the world literature containing accounts of 
only 23 such cases. 

It is the purpose of this report to docu 
ment an additional case of benign duodeno 
cole fistula, which was thought to have 
been a complication of a duodenal ulcer, 
and to review the clinical features, etiology, 
pathogenesis, and treatment of this and the 


previously deseribed cases. 


14, 1958 
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Present address 


Service ‘Trainee 


Coral Gables, 
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‘amount of weight 


Report of a Case 
A. 64-year-old 


the surgical service on Oct 


white woman was admitted to 
15, 1957, with abdominal 
pain, vomiting, and weight loss. She had been well 
and without gastrointestinal complaints until six 
months before admission. At this time she devel 
oped epigastric pain, which gradually became con- 
tinuous and which was not related to food ingestion 
One month before admission she developed 
persistent nausea with marked increase in epigastric 
Shortly 


of vomiting of 


pain thereafter, she described the onset 


foul-smelling material and in 
Three weeks before 
shifted to the 
quadrant, with radiation to the tip of the right 


variably provoked by eating 


admission the pain right upper 
During the two weeks preceding admis 


chills, 


large but 


scapula. 


suffered from fever, and night 


She had lost a 


sion she 
sweats undetermined 
For 10 days prior to admission 
she had been in another hospital, where she received 
She did not 


any time during the illness. 


supportive care. have diarrhea at 
The 
emaciated, dehydrated white woman, who appeared 
38.4 


Physical patient was an 


to be chronically ill Temperature wats 


Stomach 
Abscess/ cavity A 


Qa 


Duo- 
bulb 


Triple fistula —> 


BARIUM ENEMA (EVACUATION) 
10-16-57 


Figure 1 
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Stomach 


igure 2 


(101.1 F) 


ness in the right mid- and 


Abdominal examination revealed tender 
with 
No definite mass could 


upper abdomen 
involuntary muscle spasm. 
be felt. 
essentially normal 

Laboratory Data.—Urinalysis 
Hbg 88 gm. %; hematocrit 
14,350 per cubic millimeter. 


The rest of the physical examination was 


Heino- 
yram 30%, and 
WBC BUN, COs, 


chlorides, bilirubin, amylase, alkaline phosphatase, 


normal. 


and thymol turbidity were normal. The chest x-ray 
was normal 
As the 


dye reached the hepatic flexure, it passed outside 


\ barium enema study was performed. 


the lumen into a fistulous tract which communicated 
with a large right subphrenic abscess and with the 
(Fig. 1). A 
wastromtestinal confirmed the 
the triple fistula (Fig. 2) 


second portion of the duodenum 


series presence of 


There was no evidence 


of malignancy either in the colon or in the upper 
gastrointestinal tract. Except for the fistula, the 
only abnormality was a duodenal ulcer, from which 
the fistula seemed to originate (Fig. 3). 

Course Hospital—A 
1,000 ce. 


transfusion of 
A 48-hour 


blood 


was given preoperatively. 


neomycin bowel preparation was carried out and a 
Miller-Abbott tube passed into the jejunum. On 


Oct. 18 she was taken to the operating room and 
the upper through a 
right subcostal incision. The free peritoneal cavity 
entered. The 
hepatic and anterior 
communicated 


abdominal abscess drained 


was not abscess involved the sub 


subphrenic spaces, which 
lateral 
liver. It 


fistulous 


around the margin of the 


right lobe of the was not possible to 


identify any openings, although — the 
abscess cavity contained a large amount of barium, 
feces, bile-stained duodenal contents. The 


Abscess Stomach 


Abscess- 
bulb 
fistula 


Crater 


Desc. 
duodenum Deformed bulb with 
pseudodiverticulum 


and central crater 


GI SERIES 
10-17-57 


Figure 3 
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BENIGN DUODENOCOLIC FISTULA 


gallbladder was not identified 


spaces, and a sump drain was 
subhepatic space. The wound was left open. 
After this rapidly 


improved, Initially, there was a profuse discharge 


procedure, her condition 


of duodenal contents into the sump drain, but this 
The Miller-Abbott 


tube was employed for feeding purposes for a few 


ceased abruptly after 36 hours 


days postoperatively, after which she resumed 


oral feedings. The subphrenic abscesses responded 
to a regimen of multiple flushings with 
hydrogen peroxide solution. 


rapidly 


Eleven days after surgery, the barium enema 
was repeated and the findings found to be entirely 
normal. A repeat gastrointestinal series confirmed 
the presence of duodenal ulcer with closure of the 
fistula. A subsequent cholecystogram revealed a 
gallbladder. She 
12th postoperative day. 

As an outpatient, the 
wound closed rapidly and nine weeks after surgery 


normal was discharged on the 


granulating subcostal 


was completely healed. She has been maintained on 
an ulcer diet and has gained 25 Ib. Follow-up 
x-ray studies were obtained in May, 1958, seven 
months after surgery. Barium enema findings were 
normal, A_ gastrointestinal series showed a de- 
formed duodenal bulb, but no ulcer crater could be 


demonstrated. 
Comment 


The etiology of benign duodenocolic tis- 
tula is varied. More than half the reported 
cases have been complications of duodenal 
ulcer (eight cases, Table 1) or gallbladder 
disease (five cases, Table 2). Three fistulas 
were secondary to ulcerative colitis, and 
two followed acute appendicitis (Table 3). 
Other causes were a typhoid ulcer, tuber- 
culous adenitis, operative trauma, and for 
eign-body perforation (Table 4). 
fistula 
ranged in age from 12 to 81 years. They 


The patients with duodenocolic 


presented with two groups of complaints : 
those referable to the fistula and those due 
to the underlying disease. Symptoms ex- 
plainable on the basis of the fistula showed 
considerable uniformity irrespective of the 
etiology. All patients had weight loss ex- 
cept one (and in this case the fistula had 
been The 
magnitude of weight loss was usually im- 
pressive, being as much as 100 Ib. In 14 


present for only one week). 


of the 24 reported cases there was vomit- 
ing, and frequently this was fecal in char- 


Starsl et al. 


Multiple Penrose 
drains were left in the subphrenic and subhepatic 
placed the 


acter. Seventeen had diarrhea, and in a 
number of cases the feces contained undi 
gested food. Thirteen patients had upper 
abdominal pain, which was usually located 
in the right hypochondrium. The duration 
of the fistulas was 1 week to 32 years. 

The outstanding physical finding in these 
patients was emaciation, which was present 
in all documented cases but one. Tender 
ness over the site of the fistula was present 
in slightly less than one-half the cases. In 
a few instances a mass was palpable, and 
this was usually indicative of an abscess 
which communicated with the fistulous tract. 

Kighteen of the patients had a barium 
enema, and in each instance the fistula was 
demonstrated. In 14 cases a= gastrointes 
tinal series was done, but the fistula was 
seen in only 6 of these. The lack of success 
in demonstrating the fistulas with antegrade 
dye studies lends support to the concept '® 
that the diarrhea is partly due to retrograde 
fecal flow through the fistula, with a result 
ant jejunitis or duodenitis. 

In the group of fistulas associated with 
duodenal ulcer (Table 1), some cases had 
a history suggestive of acute duodenal per 
foration. Symptoms of the fistula appeared 


#10 


shortly thereafter, and these cases 


it is probable that a subhepatic abscess 
formed, which secondarily perforated into 
the colon. This is the probable pathogenesis 
in the present case. In other cases, how 
ever, it appears that erosion had occurred 
slowly. 

In the therapy of fistulas due to duodenal 
uleer, various surgical procedures have 
been employed which have provided either 
excision of the fistula or establishment of 
closure would 


an environment which 


occur spontaneously. In the present case 


a large abscess in the right upper quadrant 


which communicated with the fistula was 


drained, and the fistula closed almost im 
mediately. In three reported cases simple 
excision of the fistula was done, with good 
(Table 1). In 


results two cases excision 


of the fistula was combined with colectomy 


In three cases a gastrojejunostomy was 
performed as primary therapy '? or as an 
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adjuvant to closure of the fistula.’"'! Two 
of these three patients demonstrated the 
activity of their ulcer diathesis by the for- 
mation of marginal ulcers in the early post- 
operative period, 

The state of nutrition in this group of 
patients was so poor that it is surprising 
that fecal diversion has not been used to 
improve the metabolic state before attempt- 
ing a definitive attack on the fistula, as 
described by Pfeiffer’® and modified by 
Lahey and Marshall.6 This was not done in 
any case reviewed in this report. 

Only five documented cases of duodeno 
colic fistula secondary to gallbladder disease 
have been reported (‘Table 2). That this 
figure may be falsely low is suggested by 
the report of Judd and Burden,’ in which 
 duodenocolic fistulas were — tabulated 
among 153 cases of cholecystenteric fistulas. 
In the cases reviewed here, the primary 
diagnosis of cholecystitis was either estab- 
lished in the past or entertained preopera- 
tively. In all cases brought to surgery the 
duodenocolic fistula was closed, and in all 
but one instance cholecystectomy was car- 
ried out. 

The treatment of the cases associated 
with ulcerative colitis was total colectomy 
and closure of the duodenal defect (Table 
3). In the cases secondary to appendicitis 
the excision of the fistula was combined 
with appendectomy or right colectomy. All 
other cases (typhoid ulcer, foreign body, 
tuberculous lymph nodes, postoperative fis- 
tula, and unknown cause) were treated by 
simple excision of the fistula, with a good 
result (Table 4). 

Obviously, it is worth considerable effort 
to establish the etiology before operation, 
since the surgical therapy will depend to 
a large extent on the underlying cause. In 
general, the information obtained with a 
careful history and physical examination, a 
gastrointestinal series, and barium enema 
will allow an accurate opinion about the 
causative disease. If the fistula is between 
an otherwise normal transverse colon and 
the first or second part of the duodenum, 
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and there is no evidence of gallbladder dis- 
ease, the etiology will usually be duodenal 
ulcer. If the fistula is in this location, and 
there is reflux of barium into the biliary 
tree, or if there is other evidence of chole- 
cystitis, the etiology will usually be gall- 
bladder disease. The fistulous openings in 
more unusual cases, due to other diseases, 
have frequently been to other portions of 
the colon, or to the third or fourth portion 
of the duodenum. 

In planning therapy, the most important 
single consideration is to obtain closure of 
the fistula either by direct or by indirect 
attack in the simplest possible way. The 
nutritional state of this group of patients 
is extremely poor. With closure of the fis- 
tula their condition can be improved dra- 
matically. It has been said (Ogilvie '*) 
that there is no more grateful patient in 
surgical practice than the one with a suc 
cessfully closed duodenocolic fistula. 


Summary 

The eighth recorded case of benign duo 
denocolic fistula due to duodenal ulcer is 
presented, and the clinical features, patho- 
genesis, and treatment of benign duodeno 
colic fistulas from this and other causes are 
reviewed, 

Irrespective of the etiology of the fistula, 
the patients present a common syndrome, 
which may include weight loss, emaciation, 
vomiting (often fecal), diarrhea, and ab 
dominal pain and tenderness. 

The single most useful study in demon 
strating the fistula has been barium enema. 
In establishing the etiologic factor respon- 
sible for the fistula, it is mandatory that 
a gastrointestinal series be obtained. 

An accurate preoperative diagnosis is 
necessary, since the surgical therapy will 
be influenced by this knowledge. 

In almost all cases, direct closure of the 
fistula or procedures designed to allow the 
fistula to close spontaneously have been 
successful. 

Jackson Memorial Hospital, Miami, Fla. (Dr. 


Meyer). 
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BENIGN DUODENOCOLIC FISTULA 
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First Metastasis of Breast Cancer 


FRANCES H. TRIMBLE, M.D.; EDWARD F. LEWISON, M.D., and ALBERT C. WALEWSKI, M.D., Baltimore 


lew will find fault with the recent state- 
ment of Burnet that “the understanding 
and control of cancer is the most urgent 
Yet it is dis- 
couraging to realize that over 50 years 


problem in medicine today.” 


have elapsed since the first exciting experi- 
mental discovery that it was possible to 
transplant a mammary tumor from one ani- 
mal to another. Although the patient with 
breast cancer is assured of receiving treat- 
ment which combines the cumulative ex- 
perience of over half a century, both in 
surgery and in radiotherapy, nonetheless, 
in many instances the patient’s survival is 
brief despite the best efforts of the most 
skilled 
must be solved by the continual pooling of 


surgeon. Ultimately the problem 
knowledge from both clinical and biological 
fields. 

As an organ prone to cyclic changes and 
to enlargement on physiological demand, 
the breast is endowed with a copious blood 
supply, derived from the subclavian and 
axillary vessels. The medial portion of the 
breast is supplied by intercostal and per- 
forating branches of the internal mammary 
artery and by branches of the superior in 
tercostal arteries. Superiorly, there are 
anastomoses with the clavicular branch of 
the thoracoacromial artery, and inferiorly, 
with the branches of the musculophrenic 
vessels. The lateral quadrants of the breast 
are supplied by external mammary branches 
of the lateral thoracic artery and direct 
rami from the axillary artery. 

One of the earliest anatomic descriptions 
of the lymph drainage of the breast was 
1811.7? He 


traced the spread of breast cancer to reg- 


made by Colles Dublin in 


Submitted for publication Sept. 3, 1958. 
From the Breast Clinic, Department of Surgery, 
The Johns Hopkins Hospital. 
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ional lymph nodes under the description of 
“three different situations of scirrhous lym 
phatic glands.” 

When the lymph drainage of the breast 
is considered, it is important to bear in 
mind the drainage of the skin, as well as 
that of the breast parenchyma. Most of the 
skin lymphatics drain to the homolateral 
axillary nodes, but communication occurs 
over the midline, with resultant involvement 
of the contralateral axilla, even without 
Both 
Kolodny and Ewing ® found crossed me 


invasion of the opposite breast. 
tastases in their experiments involving the 
injection of a traceable material into the 


breast tissue. Cutaneous vessels also pass 


to the infraclavicular and inferior deep 
cervical nodes. Some vessels penetrate to 
the intercostal, retrosternal, and internal 


mammary nodes by accompanying cutane- 
ous branches of the intercostal and = supe- 
arteries, and 


rior epigastric perforating 


branches of the internal mammary arteries. 
The 


supplied with lymph vessels which originate 


breast parenchyma generously 
in the perilobular tissues. 
ducts to the 
there the 


follow diversified routes, as might be ex 


The majority 


follow the lactiferous sub 


areolar plexus; from efferents 


pected from the varied sources of the blood 
supply. Most vessels, however, follow the 


lower (outer) border of the pectoralis 


Hult 


born® and his co-workers injected radio- 


minor muscle to the axillary nodes. 


active material into the breast tissue and 
found that 98% of the uptake occurred in 
the axilla, with minimal involvement of the 
internal mammary nodes, 

The axillary nodes can be divided into 
two main 


groups——-upper, or apical, and 


lower—according to their relation to the 


insertion of the pectoralis minor muscle. 
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FIRST METASTASIS OF BREAST CANCER 


In assessing actual involvement of axil- 
lary nodes, it is essential to know how 
many nodes have been carefully examined 
by the pathologist. The fallacy of reporting 
on an inadequate examination of the surgi- 
cal specimen was highlighted by the studies 
of Saphir and Amromin,'® who by careful 
reexamination of axillary contents found 
30% of negative axillae to contain positive 
nodes. The apical group receives a direct 
communication from the upper outer quad 
rant of the breast by a trunk which pierces 
the pectoralis major and the costocoracoid 
membrane. Sometimes these vessels com 
municate with the interpectoral lymph nodes 
of Rotter. Lymph channels connect the 
apical nodes with the lateral lower deep 
cervical nodes, lying on the brachial plexus, 
so that some drainage may occur directly 
into the jugular lymph trunk instead of the 
subelavian lymph trunk. One family con- 
stant member of this latter group is often re 
the 


the confluence of 


node,” and is 
the internal 
jugular and supraclavicular veins. It 


ferred to as “sentinel 
situated at 
has 
connections both with the apical axillary 
nodes and the supraclavicular nodes and is 
the route by which involvement of — the 
supraclavicular nodes occurs. Of consider- 
able interest are attempts that have been 
made to correlate level of lymph node in 
the 
nodes inferior to the pectoralis minor were 


volvement with prognosis. If only 
involved, then the prognosis was the same 
as in patients with no involvement of the 
axilla. that 


involvement of 
the apical group of nodes resulted in a 


found 
mortality five times as high as though the 
lowermost group was involved. The falla- 
cies with this method are the inconstaney 
of lymph node communications and the un 
predictability of hematogenous spread. Af 
ferent lymphatics from the axillary nodes 
unite to form the subclavian lymph trunk, 
which may open into the venous system at 
the junction of the great veins; it may join 
the thoracic duct on the left or may unite 
with the jugular or the mediastinal trunk. 

Lymph vessels from the medial quad 
rants of the breast pierce the pectoralis 


Trimble et al. 


major with the perforating arteries to reach 
the internal mammary nodes. These nodes 
form a chain of one to two small units, 
found 


most the 


sternum in the first, second, third, and sixth 


frequently adjacent to 


intercostal spaces. The lowest members of 
the group are the retrosternal lymph nodes, 
three to six large nodes situated at the base 
of the xiphoid process and draining the 
upper and anterior surfaces of the liver. 
The internal mammary lymph nodes re 
the the 
phragm, the pericardium, and the parietal 


ceive drainage from liver, dia 


pleura, as well as from the breast tissue. 
The afferent lymph vessels unite to form 


a single trunk, which with the afferents of 


the tracheobronchial and innominate nodes 
This 


vessel usually enters the anterior aspect of 


forms the mediastinal lymph trunk. 


the junction of the subelavian and internal 
jugular veins; however, it may join. the 
thoracic duct on the left, or the subclavian 
lymph trunk. 


The Mode of Spread 


To quote Burnet again: “The develop- 
ment of malignancy is the result of a 
biological process in which successive mu 
tations occur in cells capable of continued 
proliferation, by which a certain advantage 
is gained.” * Once this change takes place, 
progressive cell multiplication occurs, with 
resultant invasion of surrounding tissues 
cells 


have been found to be capable of ameboid 


over an ever-widening area. Tumor 
movement; in addition, they adhere to one 
another less firmly than do normal cells. 
Both of these factors facilitate local spread 
Infiltration of 
the tissue spaces occurs initially, but at any 


and ultimate dissemination. 


time penetration of lymphatic vessels or 
The 


semination was for many years one of the 


veins may occur, mechanism of dis 
most controversial topics in medical litera 
ture. Surgeons agreed that the spread of 
carcinoma was first to the regional lymph 
nodes but were uncertain as to whether this 
occurred by permeation of lymph channels 
or by means of lymphatic emboli. Handley * 
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was the chief proponent of the theory of 
lymphatic permeation. Whereas this proc- 
ess does occur, it is mainly a local phenome- 
non, except on serous surfaces, where it may 
be widespread. Gray ® was able to demon- 
strate, by the use of a colloidal suspension 
of thorium dioxide (Thorotrast), that em 
boli could be carried by the lymphatic stream 
to the peripheral sinus of a focal lymph 
node. Willis! has confirmed this finding 
by examining serial sections of operative 
specimens, He found no involvement of the 
lymphatics save adjacent to the primary 
tumor and to the invaded axillary nodes. 
More direct proof of this has been  pro- 
vided by the experiments of Zeidman and 
Buss,'* who injected a tumor suspension 
into the popliteal lymphatics of rabbits. 
When the animals were killed, the involved 
lymph nodes appeared to have acted as a 
barrier to spread for approximately three 
weeks. 

Lymphoid tissue is apparently most hos- 
pitable to tumor growth and fails to serve 
as more than a temporary barrier, except 
in an extremely slow-growing tumor, or 
where the host resistance is high. An inter 
esting speculation is made by Williams," 
who suggests that the more sluggish, dif 
ferentiated cells become lodged lymph 
nodes, and that more vigorous cells) push 
ever onward, Further spread occurs by way 
of the lymph channels or blood vessels. 
Penetration of blood vessels may be by 
direct invasion, or may be due to the lym 
phatic tributaries of veins. When there is 
a barrier to the normal paths of lymph cir 
culation, retrograde lymphatic embolism can 
occur. 

It is usually only a matter of time before 
veins are invaded and 


the walls of small 


tumor emboli enter the blood stream. These 
emboli may consist of single cells or clumps 
of cells, but more frequently the cells are 
embedded in thrombus formed at the site 
of endothelial penetration, emboli from the 
systemic veins or lymphatic trunks are taken 


to the lungs, where some may lodge with 


out actually forming a metastasis, and oth- 


ers are carried on by way of the pulmonary 
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veins. Emboli from the portal venous sys- 
tem will be intercepted by the liver. Just 
as with lymph vessels, it is possible for 
retrograde venous embolism to occur when 
there is obstruction of large vessels, such 
as the superior or inferior vena cava. It 
has also been suggested that an increase in 
intrathoracic pressure may lead to a reversal 
The 


depends to some extent on general factors, 


of blood flow. fate of tumor emboli 
such as host resistance, and on local factors, 
like oxygen tension and carbohydrate me 
tabolism. Cancer cells are known to be cap 
able of anaerobic glycolysis with lactic acid 
formation. The establishment of lung me- 
tastases seems to be due to sheer force of 
numbers, rather than a favorable resting 
place. Sometimes microscopic metastases 
will be found on postmortem examination, 
Willis 
states that lung metastases are found in 


55% of 


even when the chest film ts clear. 


fatal cases of breast cancer, and 
liver metastases in 41%. The liver provides 
an especially fertile nidus for tumor embol.. 
A marked feature of breast cancer metas 
tasis is the hematogenous spread to bones. 
Those most commonly involved the 
vertebrae, ribs, pelvis, femur, skull, and 
sternum. These bones abound in red bone 
marrow, which is most conducive to tumor 
It is interesting to note that the 
the knee elbow 


frequently involved. 


growth, 


bones below are in 


Material and Methods 


This special study was undertaken as part otf 
the routine follow-up of breast cancer patients all 
treated by the classical type of radical mastectomy 
The larger group (&1 patients) was seen in the 
Breast Clinic of The Johns Hopkins Hospital from 
1954 to 1957. Most of these patients had undergone 
operation at this hospital, but some were referred 
for follow-up from hospitals where no facilities 
The 
group (36 patients) was under the private care of 
one of us (EF. F. L.) 

Careful notations were made at the time of the 


for x-ray therapy were available. smaller 


first evidence or appearance of a local recurrence 
Often this 
clinically, but in most instances it was confirmed 
An attempt 


or metastasis diagnosis was made 


hy x-ray or microscopic examination, 
relate these 
information. 


was then made in each instance to 


findings of a secondary growth to 
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about the primary breast tumor obtained from the 
original hospital records, It that a 
careful analysis of these data might prove helpful 


was thought 


in clarifying the problem of initial spread in re- 
current or metastatic breast cancer. As a corollary, 
it might be of value in determining the advisability 
of performing superradical mastectomy (resecting 
the internal mammary chain of lymph nodes) 

Of the total group of patients, 54% were white 


and the remainder Negro. As might be expected, 


there was no significant difference in the ultimate 


survival in the two groups. From each case his 


tory, we gathered information on the following 


items: name; sex; history number; age at onset 


of disease; site of primary lesion; presence or 


absence of axillary metastases at time of initial 


operation; date and method of surgical treatment; 
radiation treatment and date; pathology of primary 
tumor and metastases, if available; date and site 


of first) metastasis or recurrence; end-result 


Any patient for whom more than two of the 


above facts were not available was excluded from 
the study; it was in this way that the final sample 
of 117 cases was obtained. After this preliminary 


selection was completed, all known facts 


McBee 


were 


punched on punch cards and analyzed 


statistically, 
Results 
Age Distribution of Patients at Onset of 
Secondary Disease.-The ages at which this 
group of patients developed evidence of sec 
When 


these figures were plotted graph form 


ondary disease is charted in Table 1. 


(not illustrated), the resultant curve showed 


some tendency toward a diphasic distribu 
tion, as noticed by other investigators ' in 
the case of primary breast cancer. The age 
of onset at which breast cancer occurred 
most frequently (mode) in this series was 


43, whereas the mean age was 54. 


TABLE 1.—Age at Time of Onset of Disease 
No. of 
Age Pts 
25-30 3 
30-35 4 
35-40 
40-45 21 
45-50 1 
16 
55-60 16 
65-70 7 
70-75 
117 
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Time kLlapsed Between Primary Treat- 


ment and Diagnosis of Secondary Tu 


mors.-A latent period of some months or 
years usually follows the excision of the 
primary tumor prior to the first development 
of clinically discernible metastases. Ina cer 
tain number of patients the “microscopic 
spread” stressed by Price ' has probably 
extended beyond the operative held, or per 
haps embolic spread has already occurred 
and somewhere unsuspected secondary pro 
liferation is in progress. In other patients, 
a dormant interval ensues, perhaps due to 
the “temporary mitotic arrest” postulated by 
Hadfield.? Clearly it is difficult to time pre 
cisely the first sign of neoplastic reactiva 
tion, and the time interval is often shorter 
than the clinical diagnosis suggests. 

In the patient’s own history of breast 
cancer the onset of the disease is usually 
variable, and sometimes very unreliable, de 
pending upon the personal equation. There 
fore, we decided to use in our tabulation the 
date of treatment, which can be ascertained 
with precision in all cases. To the term 
“time of first metastasis’ we gave the fol 
lowing definition: the time elapsed between 
treatment of the primary cancer and the 
clinical detection of recurrent or metastatic 
disease. For our unit of time we chose the 
six-month interval, which proved to be both 
convenient and useful in graphic representa 
tion, 

The plotted 


against the number of cases for each time 


time of first) metastasis 
period is shown bigure 1. 
that 


rences occurred within the first 36 months 


It is readily 
seen most metastases or local recur 
The largest number of cases occurred be 
tween 18 and 24 months, a period which 
constitutes the greatest danger for patients 
with breast cancer. 

lye of Patient at Onset of Disease Cor 
related with Metastasis 


Despite the recognized imaceuracy of the 


Time of 


date of onset of the primary tumor, im this 
correlation the patients were divided inte 
five-year age groups according to their age 


of onset and the average time between 


treatment and first metastasis for each age 
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2.—Time Between Treatment and lirst 
Metastasis Correlated with Patient's 


Age at Onset of Disease 


TABLI 


Av. Time 
Between Treatment 
and First 
Ave Metastasis 


25-30 
30-35 
35-40 
40-45 
45-50 
WSS 
55-00 
60-05 
65-70 


70- over 


2). Owing to the 


group (Table 2; lig. 
small number of patients in each age group 
and the considerable scatter of time values 
the standard error for 


around the mean, 


60 
55 
50 
45 
404 


| Case 


30 35 40 45 50 55 60 65 70 75 over 
AGE IN YEARS 

Time between treatment and first meta 

correlated with patient’s age at onset of 


Fig. 2 
stasis 


disease 
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102 


each point on the curve was considerable. 
The most significant finding in this graph 


(lig. 2) was the rather early recurrence 


time (average 19 months) in patients in 
the premenopausal age group of 45 to 50. 
The trend of the curve indicates that metas 
tases seem to occur earlier in patients in 
whom the disease occurred later in life. 
Time of First Metastasis Correlated with 
Site of Primary Tumor.-The time elapsed 
between initial treatment and first metastasis 
was correlated with the location of the 
primary tumor, The breast was divided into 
four quadrants and a subareolar region. 
The 


first metastasis is graphically represented 


average time between treatment and 


for each site in Figure 3. When a tumor 
occupied more than one quadrant, it) was 
considered as being in each quadrant oc 
cupied by the lesion. In some patients the 
exact location of the tumor was unknown. 
The average time between treatment and 
first metastasis appeared to have little rela- 
tion to the site of the primary tumor except 
No of Months 
40 


35 


MONTHS 


UPPER OUTER 
QUADRANT 


LOWER (NNER 

QUADRANT 

Fig. 3.—Average time between 

first metastasis in relation to the site ot 
breast tumor 
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LOWER OUTER 
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treatment and 
primary 
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to pathologic type of 
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for those patients with lesions in the lower 
outer quadrant of the breast. In this area 
the first metastasis seemed to appear con 
siderably earlier than in primary tumors lo 
cated elsewhere in the breast. 

Time of First Metastasis Correlated with 
Pathology of Primary Tumor.-This cor 
relation presented us with some degree of 
difficulty. 
included in this study were operated upon 


Although most of the patients 
at The Johns Hopkins Hospital and, there- 
fore, all of the microscopic slides of this 


group of patients were reviewed by the 


Surgical Pathology Department, it was ex 


tremely difficult to establish definitive 
pathological classification for all types of 
tumors. Since so many breast cancers fall 
into a morphologically indeterminate group 


and the rotating professional personnel in 


35, 


the Surgical Pathology Department often 
used a variety of “personal” classifications, 
it was difficult to attain year-to-year con 
sistency of classification under these cir 
cumstances, 

Comedocarcinoma of the breast is usually 
the 


present series (lig. 4) there were two pa 


associated with a good prognosis. In 


tients with comedocarcinoma, and the aver 


age time between treatment and first 


metastasis was considerably prolonged ——in 
Although 


'also have reported a favora 


excess of 6 years (73 months). 
some authors ! 
ble prognosis in a medullary type of tumor, 
the very short time interval between treat- 
the 


series would imply that in our experience 


ment and first metastasis in present 


the early recurrence of medullary carcinoma 


would favor a poor prognosis. However, 


Fig. 5.— Distribution of 


first metastasis per 


centage of total 
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this may be merely a matter of the semantics 
of classification. The average time between 
treatment and first metastasis varied from 
37.4 months, for a miscellaneous group of 
8 patients, to 15.9 months, for a group of 
14 patients with scirrhous carcinoma. 

Site of First Metastasis.—Although many 
small nests of metastatic cells may be pres- 
ent in different organs at the time of initial 
treatment of the primary tumor, they are, 
unfortunately, “silent” clinically im- 
perceptible. Therefore, our tabulations make 
no pretense of presenting the precise picture 
of the location of the first metastasis, but 
the data show only the lesions which are 
detectable by our limited clinical means. 

Figure 5 shows the distribution of first 
metastatic lesions expressed in the percent 
age of the total series. In cases where mul- 
tiple metastases were discovered at the 
same time, and there was no way to deter- 
mine which one occurred first, they were 
all counted as first metastasis and tabulated 
under the appropriate anatomical headings. 

The first metastasis appeared in the bones 
of the skeletal system most frequently, oc 
curring in 31% of the patients. The verte- 
bral bodies and the pelvis were the bones 
most frequently involved, Local recurrence 
in the skin of the operative area was noted 
first in 20% of the patients, and the supra- 
clavicular nodes (usually homolateral) were 
involved in 19% of the series. The lungs 
and pleura were the site of initial metastases 
(often multiple) in 15% of the patients. 

It is of interest to note that the opposite 
breast was the site of either a second pri 
mary tumor or an initial metastasis in 5% 
of the group. The liver was infrequently 
the site of first metastases (20), and this 
may be due to our limited means of recog 
nition by either laboratory tests or physical 
diagnosis (in the early stages of secondary 
hepatic spread ). 

The opposite axilla was more frequently 
involved than the axilla on the side of the 
primary tumor. Whereas this may speak 


well for the meticulous dissection of the 
axilla by the surgeon, the 206 evidence of 


local recurrence does not present a similar 
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Distribution of metastasis from cancer 
in different regions of the breast. 


Fig. 6. 
situated 


note of surgical success. The internal mam 
mary region (a difficult area to examine ) 
was the site of first metastasis in only 1% 
of the patients. 

Distribution of First Metastases in Re 
All pa 


divided 


lation to Site of Primary Tumor. 


tients in the present series were 


into two groups: Stage I, patients without 
axillary metastases at the time of radical 
mastectomy, and Stage I], patients with 
axillary metastases at the time of original 
operation, The sites of first metastases were 
then compared in each of the two groups. 
Bone metastases occurred with equal fre 
quency in the two groups. The supraclavicu 
lar nodes and local skin recurrences were 
found more frequently as the initial site of 
secondary disease in those patients having 
Stage I This 


however, was not striking. The lungs and 


breast) cancer. difference, 
pleura were involved as the site of first 
metastases much more frequently in Stage 
I] disease (18.3 in the Stage II patients 


versus 6.7% in the Stage I patients). 
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FIRST METASTASIS OF BREAST CANCER 


Comment 

The present study is a statistical analysis 
of patients presenting the first discernible 
metastasis or recurrence following radical 
mastectomy for breast cancer. It is a clini- 
cal correlation of the several factors which 
may have an influence upon the initial ap- 
pearance of secondary disease. By assessing 
these factors which are related to the first 
metastasis or recurrence, one may be better 
able to resolve the pressing problems of 
Almost 70 
years ago, Paget '* in his study of the dis- 


present-day surgical treatment. 


tribution of “secondary growths” in cancer 
is only a ploughman, but his observation of 
the properties of the soil may also be use- 
ful. 

Recent clinical and experimental studies 
on the mechanism of metastasis have been 
carefully reviewed by Willis ™? and by Zeid 


man,!® 


among others. Two of the principal 
factors in the metastatic invasion of cancer 
cells are their power of progressive pro 
This 


latter factor of decreased adhesiveness has 


liferation and their loss of cohesion. 
“deficient caletum 
the 
Lack of cellular cohesion al 


now been associated with 


and macromolecular abnormalities on 
cell surface.” 
lows for migration and vascular invasion 
leading to cancer-cell emboli, This pattern 
of lymphatic and blood-borne metastasis de 
pends in part upon mechanical factors and 
in part upon the effect of certain corticos 
teroids of the adrenal. 

Collins * has recently studied 507 patients 
treated by radical mastectomy who were not 
134 of his 


series the first recurrence or metastasis was 


cured by surgical treatment. In 


on the anterior chest wall or in the homo 
lateral axilla, Therefore, Collins concluded 
that radical mastectomy had failed to elimi 
nate effectively the local disease in 25 of 
the patients. In the present study of selected 
cases with metastases, local recurrences of 
the chest wall and homolateral axillary me 
tastases constituted almost 220 of the sites 
of first metastasis. 

The age distribution at the time of onset 
of disease of this selected group of patients 


with first metastasis appeared to be about 


Trimble et al 


the same as in the over-all group of patients 
operated upon for breast cancer. The first 
within the first three 
years after treatment in 58% of the patients. 


metastasis occurred 


It is of interest to note that those patients 


who were either in or approaching the 
menopausal age (45 to 50) appeared to have 
a much earlier time of 


first 


first recurrence or 
other age 
groups. This might indicate an adverse hor 
monal effect in the premenopausal period. 


metastasis than women = in 


Comedocarcinoma of the breast had the 
longest average time between treatment and 
first metastasis. This is consistent with its 
more favorable prognosis. Medullary and 
scirrhous carcinoma had the shortest period 
of time between treatment and first metas 
tasis. 

The major sites of first) metastasis or 
(31%), local skin 
(20% ), supraclavicular nodes (19), and 


recurrence were bones 


lungs and pleura (160). As might be ex 
the 
incidence of first 
first detected 
recurrences are in close agreement with the 


pected, the relatively “Silent” areas of 
body had a very low 
sites of 


metastasis. These 


report of Rigby-Jones from the Royal 
Cancer Hospital in’ London. 
The skin 


appeared to be highest when the primary 


incidence of local recurrences 
tumor was located in the lower hemisphere 
of the breast. Perhaps this may be the re 
sult of less efficient surgical treatment for 
lesions that are less favorably placed with 
regard to skin closure. The subareolar re 
gion, with its rich vascular and lymphatic 
supply, was the primary tumor site which 
gave rise to the highest incidence of lung 
metastases. The upper and outer quadrant, 
as might be expected, was the primary site 
having the highest ineidence of supraclavie 


ular metastases. 


Conclusion 


Irom this study it appears evident that 
the distribution of lymph-borne and blood 
borne first metastases cannot be adequately 
explained by the anatomy or dynamics of 
the circulation alone. The success or failure 


of tumor emboli to become 


tumor metas 


133/627 


ta 
= 
(i 


tases is dependent upon the “seed” as well 
“soil.” Different tumors appear to 
which 
distribution. 


as the 


have different characteristics, may 


metastatic 
host 


their 


account for 
The 


which we know so little probably play a 


many factors of resistance of 


decisive role in this unpredictable process. 


The Johns Hopkins 


Department of Surgery, ’ 


Llospital 
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Intramural Aortic Dissection as a Complication of 


Translumbar Aortography 


EARL F. WOLFMAN Jr., M.D., and D. E. BOBLITT, M.D., Ann Arbor, Mich. 


The recent enthusiasm for the treatment 
of aortic and peripheral vascular occlusive 
disease by direct surgical methods has led 
to a renewed interest in the use of trans 
lumbar aortography, as earlier described by 
dos Santos and his colleagues * in 1929. In 
addition to being employed in the diagnosis 
of occlusive disease, translumbar aortogra 
phy has been found valuable in the diagno 
sis and evaluation of renal disease, 
intra-abdominal masses of unknown nature, 
and pelvic arteriovenous 


and abdominal 


communications. Concomitant with — the 
rather broad employment of this procedure, 
numerous reports of diverse complications 
7,9,11,18-18 Although 


most of the complications of translumbar 


have been recorded.:?4 


aortography are of a transient nature and 
do not produce serious consequences, some 
extremely severity. Since 


are of grave 


translumbar aortography is now widely 
used, it seems pertinent to call attention to 
still another complication, intramural aortic 
dissection, which has not been emphasized in 
previous reports. This complication is of 
relatively high incidence and has accounted 
directly for two deaths in our series, and 
has been indirectly associated with two oth 
ers. To our knowledge, no other fatalities 
have been attributable directly to this cause. 
Furthermore, it is our impression that many 
of the previously reported complications 
could well have occurred on this basis alone 
or in conjunction with a local toxic effect 
of the contrast medium, rather than being 
caused solely by the local toxic effects of 


the contrast material. 
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From the Departments of Surgery and Ra 


diology, University of Michigan Medical School 


Intramural aortic injection occurs when 


either all or a portion of the contrast 
medium is injected into the wall of the 
than 


Since 


rather into the lumen of the 


itself. 


aorta 


vessel many persons upon 
whom aortography is performed have arte 
riosclerotic vascular disease, it becomes an 
easy process to separate the diseased medial 
layer of the artery with either the needle 
tip or the jet stream of injected contrast 
medium, Depending upon the amount of 
contrast medium deposited the vessel 
wall, a smaller or larger dissection of the 
medial layer occurs. The contrast material 
itself may disseet about and occlude major 
visceral branches, or it 


aortic may only 


form a false extraluminal channel which 
will allow an inflow of blood from the main 
aortic lumen to oceur, and thus produce a 
true dissecting aneurysm. The clinical mani 
festations of such a dissection can occur at 
variable periods of time after the intramural 
injection and are related in all: probability 
to the time interval required for blood te 
enter the falsely produced channel from the 
true aortic lumen. Large amounts of con 
trast material intramurally deposited may 
cause rapid dissection of the media and give 
rise to symptoms immediately. 

It is noteworthy that most of the common 
lethal and sometimes the serious complica 
renal, 


tions of translumbar aortography 


neurological, and gastrointestinal —are iden 


tical with those associated with spontane 


ously occurring dissecting aneurysms of the 
, 


aorta.” Likewise, just as spontaneous dis 


secting aortic aneurysms do not always 
produce occlusions of major vascular trunks, 
neither do such occlusions invariably oceur 
in dissections accidentally produced during 


aortography. 
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Gaylis and Laws ® were first to consider 
intramural injection of the aorta with con- 
trast material to be a potentially serious 
complication, They reported two instances 
of intramural injection where no_ serious 
They also carried out 


sequelae occurred, 
experiments to demonstrate how intramural 


Not only 
intramural injection of importance as 


injections may be produced. 


potentially serious complication, but. it 

also important for the following reasons: 
The true incidence is probably much higher 
than previously suspected (10.9% in our 
series); its true nature is frequently mis- 
interpreted by both radiologist and surgeon, 
and, finally, it is not entirely avoidable and 
the most meticulous 


may occur despite 


technique. 


Report of Cases 


The following four patients died after 
translumbar aortography. 

Case 1—-A 37-year-old white man previously 
reported in detail.” He complained on admission of 
intermittent pain in the low back, both hips, and 
calves of approximately three years’ duration. Be- 
cause of the symptoms of vascular insufficiency, a 
translumbar aortogram was done employing thio 
pental (Pentothal) sodium anesthesia. The aorta 
was pierced with a 16-gauge needle at the upper 
2 vertebra and 40 cc. of 70% sodium 
acetrizoate (Urokon injected manually. 
The first film following this injection showed the 


border of L 
Sodium ) 


abdominal aorta and its branches to be normal; 
however, a large quantity of contrast material was 
noted in the renal arteries associated with a pro- 
longed renal arteriography. In addition, although 
it was not recognized at the time of aortography, 
there was a small intramural aortic dissection 
extending above and below both renal arteries. It 
was then elected to visualize the femoral arteries 
The needle was withdrawn and reinserted into the 
lower abdominal aorta just proximal to its bifurea- 
tion, and two more injections were given. The lower 
A total of 100 cc 


of 70% sodium acetrizoate was administered, 


arterial system was also normal 

On the second day following aortography the 
patient became oliguric, and treatment for acute 
renal insufficiency was instituted. On the 19th day 
andl bleeding became 


epistaxis gastrointestinal 


manifest. Although the urinary output began to 
increase on the eighth day, the nonprotein nitrogen 
continued to rise. A large emesis occurred on the 
29th 


being aspirated 
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postaortographic day, part of the vomitus 


Death oceurred as bronchoscopy 


A. M. A. ARCHIVES OF SURGER) 
was attempted. Unfortunately, permission was not 
granted for a postmortem examination. 

Case 2.—A 42-year-old white man with severe 
essential hypertension and hypertensive 
vascular disease was admitted to the hospital for 
treatment of the hypertension and mild congestive 
heart failure. The blood pressure was 200/130 
mm. Hg in both the upright and the supine position. 
The heart was moderately enlarged to percussion. 


cardio- 


The remainder of the physical examination was 
negative. 

Roentgenograms of the chest showed no_ pa- 
renchymal abnormality, but the area of the cardiac 
silhouette was at the upper limits of normal, the 
configuration suggesting left ventricular 
trophy. Excretory pyelograms on the fifth hospital 


hyper- 


day were negative. 
indicated left 


Electrocardiographic examina- 


tion ventricular hypertrophy and 
evidence of myocardial damage. 
The 


blood 


was 39 units and_ the 
mg. %. The 24-hour 
creatinine clearance was 61 liters. The hemoglobin 
was 15.8 gm. % and the white blood cell count 
4,050 per cubic millimeter, with a normal differential 
count. 


serum transaminase 


urea nitrogen 16.1 


On the ninth hospital day translumbar aortog 
raphy was performed, using a 7 mg. of tetracaine 
(Pontocaine) hydrochloride spinal anesthetic. Forty 
milligrams of ephedrine was used in the anesthetic 
mixture to prevent Blood pressure 
immediately prior to aortography was 260/135 mm 
Hy, and at the end of the procedure 240/140 mm 
Hg. The aorta was pierced without difficulty with 
a 16-gauge needle at the level of [L-3. 


hypotension. 


Approxi 


Fig. 1 (Case 2).—Translumbar aortogram dem- 
onstrating intramural injection of contrast ma 
terial involving the aortic bifurcation and both 
common iliac arteries. 
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INTRAMURAL AORTIC DISSECTION 


Fig. 2 (Case 2).—Delayed film obtained seven 
seconds after that in Figure 1, showing partial 
reabsorption of the contrast material, some extra 
aortic extravasation at the level of the needle tip, 
and rupture through the wall of the right common 
iliac artery. 


70% 
jected manually and the 


mately 15 cc. of sodium acetrizoate was in 


roentgenogram obtained 
cubic centimeter of material 
was injected (Fig. 1). 


approximately seven seconds later (Fig. 2). 


as the last contrast 


A delayed film was obtained 


The patient’s condition was satisfactory until 75 
minutes following the aortogram, when he sat up, 
expressed a desire to vomit, and then collapsed 
pulseless. Five minutes later an attending physician 


regular cardiac pulsations, 
The left 


mediately entered and ventricular fibrillation noted 


detected faint, rapid, 


which suddenly ceased chest was im 


Cardiac massage was initiated, as well as attempts 


at electrical defibrillation. It was not possible to 


restore normal cardiac action and, 2 hours 45 


minutes later, the patient 
The 


sufficiency 


was) pronounced dead 
clinical diagnosis was acute coronary in 

At postmortem examination, serial cuts through 
the coronary arteries showed an extensive degree 


The 


were 


lumina 
Valsalva 


considerable 


of atherosclerosis all coronary 


orifices the sinuses of patent, 


although there was a quantity of 
atheromatous material within | em. of the origin of 
the left coronary artery. The anterior descending 
branch of the left 
with 


1.5 em. distal to its origin. 


coronary artery was 95% oc 


cluded atheromatous material from a point 
No evidence of recent 
thrombosis or embolism was noted in the coronary 


heart 


Microscopic examination of the 


arteries. 


showed extensive old) myocardial scarring and 


healed infarcts. The abdominal aorta had a hema 


olfman—Boblitt 


toma 5 cm. in diameter about it at the level of the 
third lumbar vertebra. The site of aortic puncture 
could not be identified. Cut 


section of the aorta 


showed a dissection in the medial layer extending 
from 2.5 cm. below the origins of the renal arteries 
proximally to 5 em. into each common iliac artery 
distally. The dissection measured 1 cm. in width 
Microscopic examination of the aorta showed the 
dissection to have occurred between the middle and 
the outer third of the medial layer. 

Case 3 
to the 
claudication in the lower extremities of increasing 


A 62-year-old white man was admitted 


hospital with a history of intermittent 


severity for one and one-half years. The discom 
fort occurred in the calves, thighs, and occasionally 
in the hips. Impotence had been noted for seven 
vears. 

Physical examination was entirely within normal 
limits except for the lower extremities, where both 
femoral arterial pulses were diminished, the right 
being less prominent than the left. Urinalysis was 
negative except for the presence of 4 or 5 white 
blood cells per high-power held. Hemoglobin Was 
14.7 em. % and the white blood cell count 7,600 per 
cubic millimeter, with a normal differential count 

Two days following admission to the hospital 
a translumbar aortography was done. A 10> my 
tetracaine hydrochloride spinal anesthetic was given 
and the aorta punctured with a 1l6-gauge needle 
into the aorta was achieved with 


Entrance ease, 


although the operator noted a “crunching” sensa 


tion as the vessel was pierced. cubic cents 


meters of 70% sodium acetrizoate was injected 

Fig. 3 (Case 3).—Translumbar aortogram dem 
onstrating intramural injection of the opaque 
medium. Note defect in aortic wall at tip ot 


needle. 
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Fig. 4 (Case 3).—Translumbar aortogram dem- 
onstrating dissection about the right renal artery 
and a dense deposit of contrast material entering 
the left kidney. Note defect in aortic wall at the 
needle tip, opacification of the left spermatic ar- 
tery, and lack of collateral channels proximal to 
the “block.” 


manually and a test film obtained which showed 
the needle tip to be located within the aortic lumen 
at the level of L-3. 
the radiologist and the surgeon viewing this film 
that a block of the aorta was present. 


It was the impression of both 


In order 
more adequately to demonstrate the obstruction, a 
second injection, of 20 ce, of 70% sodium 
acetrizoate was given manually and an aortogram 
phase film exposed as the last cubic centimeter was 
administered (Fig. 3). This film was incorrectly 
interpreted as showing a complete block of the 
aortic lumen approximately 3 cm. inferior to the 
needle site. A final injection of 20 cc. of the same 
contrast medium was then given, to “demonstrate 
collateral circulation,” and the film exposed five 


seconds following the injection (Fig. 4). Because 


of the large amount of contrast medium entering 
both kidneys, a follow-up film of the abdomen was 
made three hours later, which showed a persistent 
bilateral nephrogram. 


Immediately following the translumbar aortogram 
the patient complained of severe pain in the back 
and abdomen, and the urinary output during the 
subsequent 24 hours was only 355 cc. On the second 
postaortographic day the urinary output fell to 
5 to 10 cc. per hour, and treatment for acute renal 
insufficiency was instituted. It was also noted at this 
time that both lower extremities were cold, with 
absence of the femoral pulsations. A continuous 
epidural block was given at the L-2 level, using 
1.5% lidocaine (Xylocaine) This 
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hydrochloride. 


A. M. A. ARCHIVES OF SURGERY 
afforded relief of the abdominal pain and gave a 
sensory level at T-8, but no improvement in the 
lower extremities was detected. The patient became 
progressively oliguric, and finally anuric. On the 
fourth postaortographic day he became confused, 
and a mottled blue discoloration of the skin was 
present from the umbilicus downward. Both legs 
were cold and cadaveric in appearance, and he died 
later that day. Only 10 cc. of urine was excreted 
during the 36 hours prior to death. 

Postmortem examination showed severe athero- 
sclerosis of the abdominal aorta. There was a dis- 
secting aneurysm on the anterior wall of the aorta 
approximately 10 cm. in length, which extended 
from 3 cm. above the renal arteries to 7 cm. beneath 
them. Longitudinal section of the aorta demon- 
strated the blood clot within the wall to average 
7 mm. in thickness. The dissection completely oc- 
cluded the left renal artery and partially occluded 
the right renal artery. Histologic examination of 
the aorta showed the dissection to be between the 
middle and the outer third of the medial layer. 
Microscopically, both kidneys and both adrenal 
glands were massively infarcted. Interestingly, the 
left testicle also showed a massive area of recent 
infarction, 

Case 4.—A 51-year-old white man entered the 
hospital with a complaint of intermittent claudica 
tion involving the calves, thighs, and hips of two 
and one-half years’ duration. Six months prior to 
admission a bilateral lumbar sympathectomy had 
been done, which relieved the claudication for two 
months. However, there then occurred a marked 
progression of symptoms, until he was able to walk 
only 20 steps before the onset of pain. 

Physical examination revealed the blood pressure 
to be 146/92 mm. Hg in the reclining position. 
Both femoral arterial pulses were diminished to 
palpation, the left being less forceful than the right. 
Barely detectable popliteal, dorsalis pedis, and 
posterior tibial pulses were palpable on the right 
side, but not on the left. The remainder of the 
physical examination within normal limits 
except for bilateral wheezing rhonchi and an in 


Was 


creased anteroposterior diameter of the chest. 

The hemoglobin was 14.5 gm. % and the white 
blood cell count 7,100 per cubic millimeter, with a 
normal differential count. Guaiac examination of 
The 15 
minute phenolsulfonphthalein excretion was 30%. 
Creatinine determined to the 111 
liters per 24 hours, and excretory pyelograms were 
normal. 


the stool was negative for occult blood. 


clearance was 


Kight days after admission a 12 mg. tetracaine 
hydrochloride spinal anesthetic was administered 
and a translumbar aortogram obtained. The aorta 
was pierced with a 16-gauge needle at the lower 
border of the second lumbar vertebra. No difficulty 
was encountered in puncturing the aorta, and a 
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aortographic needle and the probable presence ot 
an occlusion of the abdominal aorta at the upper 
margin of the third lumbar vertebra. A second 
manual injection of 20 ce. of the same opaque 
material was given and the x-ray film exposed as 
the last cubic centimeter entered the aorta (Fig. 6) 
This roentgenogram was also erroneously inter 
preted as indicating a block in the region of the 
aortic bifurcation on the left and in the proximal 
common iliac artery on the right. A third injection 
of 20 cc. of the same contrast medium was then 
given manually “in order to demonstrate collateral 
blood supply” (Fig. 7). Prior to this last injection 
a spurt of blood 4 em. in height issued from the 
needle hub with each systolic thrust. After viewing 


Fig. 5 (Case 4).—Test film showing pathogno 
mone intramural injection. 


pulsatile flow of blood 1.5 em. in height spurted 
above the needle hub when the obturator was re- 
moved. Five cubic centimeters of 70% sodium 
acetrizoate was injected manually and a test picture 
obtained (Fig. 5). This roentgenogram was in 
correctly interpreted, by both the radiologist) and 
the surgeon, as indicating proper position of the 


Fig. 6 (Case 4).—Translumbar aortogram after 
the further injection of 20 cc. of contrast medium 
Note that the dissection involves the aortic bifur 
cation and extends into the right common iliac 
artery. A defect is also present in the aortic wall 
at the needle tip 


Fig. 7 (Case 4).—Roentgenogram obtained fol 
lowing the injection of an additional 20 ce. of 
contrast medium. There is further dissection mto 
the left common iliac artery, extravasation of con 
trast medium at the point of aortic puncture and 
in the lower pole of the right kidney, and complete 
absence of collateral channels proximal to the area 
of obstruction. 


the final film, it was appreciated that the aorto 
grams presented pathognomonic findings of intra 
mural injection of the contrast medium rather than 
those of aortic block. Interestingly, the final 
roentgenogram demonstrated extravasation of con 
trast material in the lower pole of the right kidney, 
as well as intense opacification of the rectal wall 
An interval film 15 minutes after the final injection 
showed some absorption of the deposits of contrast 
material in the wall of the aorta, considerable 
extramural extravasation about the upper lumbar 
aorta, persistence of the right renal deposit, and 
continued opacification of the rectal wall. Twenty 


four hours later, the extravasated contrast mediun 
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Figure 

Fig. & (Case 4).—Autopsy specimen of the ab- 

was still visible in the lower pole of the right 
kidney, 

As the effects of the spinal anesthesia subsided, 

rectal 

The lower extremities remained warm, 


the patient complained bitterly of severe 
tenesmius 
but the left femoral pulse was no longer palpable. 
On the first 
rectal discharge was noted. On digital examination 
The 
rectal discomfort, and 


postaortographic day a_ bright-red 


the rectal sphincter was patulous. patient 


continued to complain of 
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Figure 9 


dominal aorta at the level of the renal arteries. A 
probe has been inserted into the left renal artery, 
and the right renal artery has been opened. Blood 
clot surrounds the origin of each renal artery. The 
dissection in the medial layer of the aorta is well 
demonstrated. 

Fig. 9 (Case 4). 


Gross photograph of right 


kidney showing infarct in the lower pole. 


the 24-hour urinary output remained adequate. 
Three days following aortography he vomited after 
ingesting fluids. Proctoscopic examination was then 
done, and the entire 


rectum was seen to be necrotic. 


membrane of the 
The extent of the 
necrotic process in depth could not be determined. 
Later, on the third day, the abdomen became more 
distended and the white blood cell count rose to 
30,200 per cubic millimeter. No abdominal rigidity 
or rebound tenderness 


mucous 


was preset, but roentgen 


Fig. 10 (Case 4). 
Photomicrograph of the 
abdominal aorta at the 
level of the renal arteries 
The left 
lumen is in the upper left- 
hand 


renal artery 
corner and the 
aortic lumen is in the 
lower right-hand corner 
Note dissection of aortic 
from. the 


wall by blood 


true vascular lumen. 
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examination of the abdomen showed multiple dilated 
loops of small bowel. An emergency laparotomy 
was performed early on the fourth postaortographic 
day. Several dilated segments of small intestine 
were observed, and in the midportion of the sigmoid 
colon there was a 2 cm. area of bowel that was 
circumferentially infarcted. The proximal 
and distal to this point, down to the level of the 


colon 


peritoneal reflection, was viable except for scattered 
areas of infarction in the epiploic appendages 
Because of the poor general condition of the patient 
and the uncertain status of the extraperitoneal 
rectum, the infarcted bowel was resected and the 
proximal sigmoid colon exteriorized. The distal 
end of the sigmoid was brought through the skin, 
forming a mucous fistula. Postoperatively the pa- 
tient’s condition remained satisfactory 
fourth 


until the 
postoperative day, eight days following 
aortography, when the 24-hour urinary output fell 
to 435 cc. Treatment for acute renal insufficiency 
was begun, but the oliguria persisted until the pa 
tient died on the eighth postoperative day, 12 days 
after aortography. 

Postmortem examination revealed a dissecting 
aneurysm of the abdominal aorta, which extended 
above and surrounded both renal arteries (Fig. &). 
The dissection into both 


extended iliac 


The inferior mesenteric artery was com- 


common 
arteries. 
pletely thrombosed, and the entire extraperitoneal 
rectum was infarcted. A large infarct was present 
in the lower pole of the right kidney, where the 
extravasated contrast material had been noted at the 
time of (Fig. 9). 
occurred 


aortography Microscopically, 
between the middle and 
the outer third of the medial layer of the aorta 
(Fig. 10). 


the dissection 


Comment 


In the performance of translumbar aor- 
tography, it is presumed that the tip of the 
needle lies entirely within the lumen of 
the aorta. However, if a portion of the 
needle bevel lies within the aortic wall and 
lumen, 
contrast’ material injected will be distrib- 


the remainder within the aortic 
uted partly in the vessel wall and partly in 
the aortic lumen. It is of significance that 
in all of the instances of intramural injec- 
tion here reported the operators observed a 
blood from the 
needle hub prior to the injection of the 


contrast material. 


good pulsatile flow of 
It is quite apparent that 
a large dissection in the aortic wall may 
cause actual occlusion, either complete or 
partial, of visceral aortic branches, leading 
to the serious consequences herein reported. 
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Likewise, a smaller dissection, although in 
itself harmless, does offer a route to which 
the blood stream may gain access, eventu 
ally producing a larger dissection, with tts 
serious sequelae. Under such circumstances 
the time interval between aortography and 
the development of complications, such as 
renal insufficiency, neurological injuries, or 
intestinal necrosis, will be lengthened. Close 
examination of the aortograms in ligures 
3, 4, 5, and 6 will 
aortic wall at the needle tip, indicating the 


reveal defects in the 


likelihood that the needle bevel has elevated 
an atheromatous plaque and is only par 
tially within the aortic lumen. 

It is not believed that the dissections im 
Cases 1 and 2 contributed to the cause otf 
Case 1, 
that 


occurred 


death. In previously reported,® it 


is conceivable occlusion of the renal 


arteries however, wrhout 


postmortem examination the presence or 


absence of dissection could not be sub 


stantiated. A more likely explanation for 
renal failure in this patient is the direct 
effect of a 


toxic large concentration of 


contrast medium acting on the renal 


aneurysm was proved at postmortem ex 
amination in Case 2, ventricular fibrillation 
and coronary insufficiency accounted for 
death. One can only speculate as to wheth 
er or not serious sequelae would have de 
veloped as a result of this aneurysm had 
the patient lived longer. The extravasated 
contrast material Figure 2) represents 
external rupture of the dissection into the 
pelvis. Had this patient survived, it Is pos 
sible that massive extraluminal hemorrhage 
might have occurred once the blood stream 
gained access to the false vascular lumen 

Cases 3 and 4 died as a direct result of the 
dissecting aneurysms produced. each 
instance, had the test film been properly 
interpreted, these deaths might have been 
prevented, 

The 


block” 


incorrect interpretation of “aortic 


was made in 


both Cases 3 and 4. 
Comparison of Figures 1, 2, 3, 4, 5, 


6, and 
7 with Figure 11 serves to point out sig 
nificant differences between intramural dis 
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Fig. 11.—Case of aortic thrombosis. Note di- 
lated collateral vessels proximal to the obstructed 
segment, no persistence of contrast medium at the 
needle tip, and dilution of the contrast medium 
within the aortic lumen. 


section and aortic thrombosis. lirst, with 
true aortic thrombosis, the aorta, proximal 
to the level of obstruction, has large dilated 
with 


segment. 


which communicate 
distal to the 


collateral vessels 


vessels obstructed 
Collateral channels are notably absent in 
cases of intramural injection, Second, there 
is no persistence of the contrast medium at 
the needle tip in the case of aortic throm- 
bosis. Third, with aortic obstruction, most 
frequently there is dilution of the contrast 
medium within the aortic lumen; with intra 
mural injections, however, the density with- 
in the aorta is of the same degree as that 
within the aortogram needle. 

Three hundred two translumbar aorto- 
grams obtained at the University Hospital 
and the Ann Arbor Veterans Administra- 
1951, and 


June 30, 1958, were reviewed. In this series 


tion Hospital between July 1, 


there were 33 intramural injections, an in- 
cidence of 10.9%. 


effects of intramural aortic injection ob- 


The only known serious 


served occurred in the four cases here 


described. In some instances the intramural 
dissections appeared sufficiently great to 
warrant serious complications, but such did 
hot occur. 
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Gaylis and Laws® have appropriately 
called attention to the fact that previously 
instances of bowel and renal necrosis have 
been attributed to a direct local toxic effect 
of the contrast medium which had been in- 
jected in high concentration directly into 
major aortic branches supplying these 
viscera. Several cases of transverse mye- 
litis this 
Flowever, this explanation fails 


have also been ascribed to 
to explain the many reported instances of 
extra-aortic arterial injections not associ- 
ated with serious sequelae.'4'® McAfee 
has collected 304 extra-aortic arterial injec- 
tions and 20 extra-aortic nonarterial injec 
tions, none of which were associated with 
complications. Gaylis and Laws have stated 
that “it is more probable that in those cases 
in which complications have occurred part 
of the 
artery but 
caused occlusion of the artery and. stasis, 


contrast medium has entered the 


simultaneous dissection has 


thus allowing time for the concentrated 
contrast medium to exert its toxic effects 
on the organ.” The occlusion may be par- 
tial or complete. There are several reported 
instances in which dissection with or with- 
out an associated toxic action of the con- 
trast medium on the organ may have been 
responsible for the complications reported. 
Although Gaylis and Laws have alluded to 
several of these references, some others 
deserve mention, 

It is of interest that the first: reported 


fatality following translumbar aortography 


may well have been due to an intramural 


injection of the opaque medium and sub 
sequent dissection.'’ Wagner Price's 
case of possible superior mesenteric artery 
thrombosis resulting in bowel necrosis and 
subsequent death of the patient probably 
was due to an intramural injection into the 
superior mesenteric artery. The published 
aortogram shows a pathognomonic picture 
of an intramural injection of the proximal 
portion of the superior mesenteric artery 
and its main branches. These authors pos- 
tulated the cause of death to be mesenteric 
due to 


thrombosis “spasm together with 
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concentrated 
iodine solution on the endothelium.” 


the irritating effect of the 


Lord !* has mentioned a patient who had 
normal arterial circulation to the right foot 
and left 
artery, the left femoral pulse being absent. 


obstruction of the external iliac 
A translumbar aortogram was performed. 
A test injection of 5 cc. of 70% sodium 
acetrizoate revealed “‘a faint outline of the 
terminal aorta and of the proximal portion 
of each common iliac artery.” A second in- 
jection, of 35 ce., of 70% sodium acetrizo- 
ate was then given, and apparently the 
extent of distal vessel visualization was less 
than that noted on the test film, since only 
the terminal aorta was seen, but not either 
common iliac artery. The majority of the 
contrast material entered the inferior mes- 
enteric artery and “outlined the entire vas- 
culature of the sigmoid and rectum.” The 
fact that the contrast medium did not enter 
the right or left common iliac artery on the 
second injection, as it had on the test in- 
jection, would lead one to suspect an intra- 
mural injection of contrast medium, similar 
to that seen in igure 6. This is a partic- 
ularly plausible assumption, since this pa- 
right iliac 


tient had signs of artery 


obstruction prior to aortography. Unfor- 
tunately, no aortograms of this case were 
published. 

Grossman and Kirtley’ have recorded 
the sixth case of paraplegia following 
In this patient 
the two-needle technique was employed. 


translumbar aortography. 


Prior to the aortogram, “both femoral ar 
teries were felt but the pulsations were 
slightly diminished.” A test dose of 1 ce. 
of 70% 


jected, using the two-needle method. “The 


sodium acetrizoate was in- 
two films showed an incomplete picture of 
the aorta. There was retrograde filling and 
the 12th left intercostal artery was visual 
later the 
reinserted at a 


ized.” Fifteen) minutes needles 


were removed and lower 


level and 10 cc. of the same contrast ma 


terial injected simultaneously from each 


syringe. “The aortograms revealed conclu- 
blockage of the aorta 


sive evidence of 


below the level of the body of the third 
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lumbar vertebra. The column of dye ex 
tended upward instead of downward and 
the lower part of the aorta could not be 
visualized.” later flaccid 


Two hours 


paralysis of both lower extremities was 


evident. Unfortunately, the aortograms in 
this case were not published. Interestingly, 
this patient’s complaints were primarily re- 
lated to symptoms of vascular insufficiency 
of the right leg and foot, and both femoral 
pulses were palpable prior to the aorto 
gram. 
was 


This casts some doubt that the aorta 


occluded) prior to the aortographice 


examination. The authors make no mention 
as to the presence or absence of collateral 
circulation proximal to the aortic occlusion. 

lineberg, Schechter, and Barrick * have 
recently reported a case in which gangrene 
of the large intestine. and ovaries occurred 
The pub 
lished aortograms in this instance are quite 


after translumbar aortography. 


typical of intramural injection of the con 
trast material. 

Previously, intramural injection of con 
rela 


trast medium has been considered a 


tively minor complication of 
14,16,17 


infrequent 
occurrence. However, our experience 
indicates intramural injection to be a com 


lethal 


To avoid this complication en 


mon complication with potentially 


sequelae. 
tirely is not possible, but certain precau 
tions will minimize its incidence and 
possibly decrease its 
tality : 


1. A short beveled needle should be em 


morbidity and mor 


ployed in performing the aortic puncture. 
2. To 


quently diseased medial layer by the needle 


minimize dissection of the fre 
tip, the aorta should be pierced as closely 
as possible to a 90-degree angle. 

3. Unless 


abdominal 


visualization of the upper 


aorta or kidneys is required, 
inserted below the 
lf a 


necessary or 


the needle should be 


second lumbar vertebra. view of the 


upper aorta is lower aortic 
obstruction is suspected, the vessel should 
be pierced above the visceral branches, at 
the T-11 or T-12 level. 

4. No 


jected unless a good pulsatile flow of arte 


contrast medium should be in 
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rial blood issues from the needle hub with 
each systolic thrust. 

5. A test film should always be obtained 
after the injection of 5 ce. of contrast 
medium, to detect aberrant locations of the 
needle tip. If intramural injection is noted 


on this roentgenogram, the examination 


should be terminated promptly and the 


patient observed for possible complications. 
6. The aorta should be punctured only 
and the total amount of contrast 
medium injected limited to 25° ce.; 
quently less will suffice. 
7. Rapid 


once, 


fre- 


should be 
used, rather than high-pressure mechanical 


manual injection 
devices. 

A delayed abdominal roentgenogram 
should be minutes after the 
last injection of contrast material to detect 
abnormal retention of iodides by the kid 
neys and gastrointestinal tract. 


obtained 20 


9. linally, both the surgeon performing 
the aortogram and the radiologist interpret- 
ing the films should be familiar with the 
high incidence, the roentgenographic ap- 
pearance, and the potentially lethal sequelae 
of intramural injections. 


Summary 

Intramural injection of contrast material 
into the aortic wall is a common and poten 
tially lethal complication of translumbar 
aortography,. 

Of 302 translumbar aortograms reviewed, 
33 showed intramural injections, an inei- 
dence of 10.9%. Four deaths occurred in 
this group of patients, two of which were 
directly attributable to the dissecting aneu- 
rysms produced. 

Suggestions are offered for minimizing 
this complication. 

Department of Surgery, University of Michigan 
Medical School. 
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An Evaluation of Some Methods 


Introduction 


The need for an accurate method for the 


determination of fibrinolytic activity in 
blood has been felt by many workers. The 
occurrence of increased fibrinolysis — in 
shock '! and in hemorrhagic states in surgi- 
cal** and nonsurgical patients has been 
reported. The advent of improved prepara- 
tions of fibrinolysin for the treatment of 
intravascular clotting '7'® has increased the 
need for a means of measuring the effects 
of the therapy. Methods which have been 
used have involved four principles : 


fibrin clot union of 


fibrinogen with thrombin 


1. Lysis of a created by 


(a) Methods in which the action of the test 


material is on an unaltered fibrin clot °™” 


(hb) Methods in which the action of the test 


material is on modified or denatured 


fibrin (stained, heated, acidified, contain 
ing radioactive material, etc. 
2. Splitting of an artificial substrate" 


(a) Lysine ethyl ester (I.EE method) 


(b) Tosylarginine methyl ester (TAME 
method) 
(c) Benzoylarginine methyl ester (BAME 


method) 
3. Lysis of casein 


The 


proteolysis of casein has been used as a measure 


release of acid-soluble tyrosine from the 


of the proteolytic activity of some enzymes 
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4. Spontaneous lysis of blood clot 
This method is performed by observing the spon 
taneous lysis of a clot formed from whole blood 
or from recalcified plasma. 

In the first three methods the materials 
which have been used on the substrate in 
the past have been whole blood, plasma, 
serum, and_ the 
lasma. Blood, pk i 
plasma. Blood, plasma, and serum provide 
a measurement only of that spontaneously 
activated profibrinolysin 


euglobulin fraction of 


(fibrinolysin or 
plasmin) which is not under the influence 
of circulating inhibitor (antiplasmin). The 
euglobulin fraction is prepared in such a 
manner as to remove antiplasmin, and_ it 
provides a total 


profibrinolysin 


measurement of spon 


taneously activated when 
Some workers have also 
employed techniques involving a measure 


ment of 


freed of inhibitor, 


fibrinolysis produced 
is added. 


when an 
activator They have introduced 
streptokinase and have thus provided an 
assay of the total available profibrinolysin. 

Methods seleeted for trial in this study 
were examples of Groups 1, 2, and 4 above 
Since interest. centered specifically on the 
lysis of fibrin, only one method was chosen 
in Which a nonfibrin substrate was used. 
namely, the BAMI method. Casein meth 
ods were not explored. Activation of pro 
fibrinolysin by streptokinase Was not used 
Methods to their 
application in clinical cases, or in’ experi 
mental set-ups, or in both. 


were studied in relation 


Materials 


(plasmin).—Human__ fibrinolysin 


(plasmin), prepared from Fraction [ff of plasma 
and activated with streptokinase, was used.* The 
contents of two, three, or containing 


five vials, 


* ACTASE, Ortho Research Laboratories 
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25,000 units of fibrinolysin each, were dissolved in 
300 to 400 ce. of 0.85% sodium chloride for use in 
clinical cases or in smaller amounts for in vitro 
experiments. 

2. Clinical Material—Two subjects 
were studied and their blood fibrinolytic activity 
assessed, using the different methods. One group 
comprised normal subjects in whom blood lytic 


groups of 


activity was determined under basal conditions. The 
other group was given fibrinolysin and fibrinolytic 
activity measured before and after the infusion. 
3. Animal Material. from 13 
to 24 kg. were anesthetized by intravenous pento- 
barbital (Nembutal) and given 100,000 units of 
human fibrinolysin intra-arterially. Blood fibrino- 
lytic levels were determined before and at several 


Dogs weighing 


intervals after the administration of the enzyme. 


Methods 


The following methods were selected for study: 
the fibrin plate method, using heated and unheated 
fibrin; the euglobulin fraction method on a fibrin 
clot; the BAME method, using both plasma and 
the euglobulin fraction, and the whole-blood-clot 
spontaneous lysis method. 

1. Mibrin Plate Method —(a) Unheated Fibrin 
Plates: Fibrin plates were prepared by the method 
of Astrup and Millertz."° Nine milliliters of a 
0.3% fibrinogen solutiont in phosphate buffer, 
pH 7.7, with ionic strength of 0.15, was clotted with 
1 ml. of thrombin | (100 units per milliliter) in a 
10 cm. diameter sterile Petri dish. Fibrinolysin 
(plasmin), 0.03) ml. of a containing 
10,000 units per 100 ml. of saline, was placed in 
three different places on the fibrin layer. Controls 
using saline were prepared in a similar way. Plates 
were incubated at 37 C for 24 hours and the results 
observed, 

(b) Heated 


prepared 


solution 


Fibrin Plates: Fibrin plates were 
After 
fibrinogen was clotted and the fibrin layer observed 
to be firm, the plates were heated at 80 C for 30 
minutes. Other plates were heated at 68 C for one 
Plates allowed Fibrinolysin 
(plasmin), 0.03 ml. of a solution containing 10,000 
units in 100 mi. of 
different places on the surface of the fibrin layer. 
The plates were incubated at 37 C and the results 
observed 


using the described technique. 


hour were to cool. 


saline, was placed in three 


In similar fashion two 
groups of control plates were prepared, one of 
them containing saline solution and the other with- 
out any material on the fibrin layer. 
incubated at 37 C for 24 hours. 

2. Euglobulin Fraction Method —(a) Reagents: 
(1) One milliliter of a balanced oxalate solution 
(ammonium oxalate, 3 gm., and potassium oxalate, 


24 hours later. 


They were 


+ Armour & Co, 
t Parke, Davis & Company, Detroit. 
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2 gm., in 250 ml. of distilled water) was added to a 
vial and dehydrated. 

(2) Acetic acid solution, 0.016%. 

(3) Phosphate buffer, pH 7.4.8 

(4) Bovine fibrinogen + solution, 0.5% in phos- 
phate buffer, pH 7.4 

(5) Thrombin { solution in phosphate buffer, 
pH 7.4 (1,000 units per vial) containing 25 units 
per 0.1 ml. 

(b) Procedure: Isolation of euglobulin  frac- 
tion.”** Eight milliliters of blood was added to the 
balanced oxalate bottles and gently inverted. The 
blood was then transferred to a test tube and 
centrifuged at 2,000 rpm for 10 minutes at 5 C. 
Plasma was then drawn off the cells. Plasma 2 ml 
was added to a tube containing 38 ml. of 0.016% 
acetic acid. This tube was inverted gently and 
centrifuged at 2,000 rpm for 15 minutes at 5 C 
After supernatant fluid 
poured off and the sides of the tubes dried. 
euglobulin, 
white precipitate, 


centrifugation the was 
The 
bottom as a 
in 2 ml. of 


which remained in_ the 


was redissolved 
phosphate buffer. 

Test for fibrinolytic activity.” In a Wassermann 
tube (1075 mm.) 0.5 ml. of the euglobulin solution 
was placed with 0.3 ml. of the fibrinogen solution 
To this mixture 0.1 ml. of thrombin solution (25 
units) was added and mixed gently. Once the clot 
was formed, the tube was placed in a water bath 
at 37 C and checked for lytic activity every 15 
minutes during the first 4 hours. 

Control. reagent blank was prepared by 
mixing 0.5 ml. of phosphate buffer and 0.3 ml. of 
fibrinogen solution. This was clotted with 0.1 m! 
of thrombin (25 units). The tube was incubated 
and checked, together with the tubes containing 
the euglobulin fraction 

3. Method.'—(a) Reagents: (1) Stock 
solution: 0.01 M BAME (benzoylarginine methy! 
ester HCl) BAME dissolved in 
distilled water, 329 mg. in 100 ml. The solution re 
mains stable for one month. 


solution. was 
A daily working solu 
tion was made by diluting the stock solution, 1:10, 
in tris buffer (final BAME solution 0.001 M) 

(2) Tris buffer, a solution of 6.65 gm. of tris- 
(hydroxymethylaminomethane) in 900 ml. of dis 
tilled (27.5 ml. of a 
normal solution) was added and diluted to 1 liter. 
This was adjusted to pH 8. 

(b) BAME Assay for Fibrinolytic Activity in 
Plasma: Oxalated plasma was centrifuged at 2,000 
rpm at 5 C for 10 minutes. The plasma was drawn 
off and recentrifuged to ensure its clarity. A 1:5 
dilution of plasma in saline was made. 

In each of two quartz cuvettes, 3 ml. of 0.001 
M BAME solution was placed. To the first cuvette 
0.5 ml. of distilled water was added. 


water. Hydrochloric acid 


This con- 


§ Prepared by Scientific Products, Division 
American Hospital Supply Corporation. 
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stituted the blank. 
ml. of diluted plasma. 

The cuvettes were placed in a Beckman DU 
spectrophotometer equipped with a photomultiplier, 
thermospacers, ultraviolet attachment, and recording 
adapter. The wavelength was set at 254y, sensitivity 
at 1, the recording adapter to record ultraviolet 
radiation at its peak efficiency, and the electronic 
recorder turned on. 

The spectrophotometer was zeroed. The shutter 
was opened and the BAME blank set at 0 optical 
density with the slit switch. The carrier was then 
moved to put the BAME-plasma cuvette in the 
light path. This was allowed to stay in position 
for 30 minutes, with the recorder continuously 
registering the change in optical density of the 
solution. At the end of this time the shutter was 
closed and the machine checked for dark-current 
drift. 

Fibrinolysin activity was expressed in BAME 
units, where 1 BAME unit represented an average 
optical density change per minute of 0.001 after the 
maximum change per minute had been reached. 

(c) BAME Assay for Fibrinolytic Activity in 
the Euglobulin Fraction: The euglobulin fraction 
was separated from plasma as described above. The 
fraction was reconstituted with phosphate buffer, 
pH 7.4, and a 1:5 dilution made in saline. In a 
quartz cuvette containing 3 ml. of BAME solution, 
0.5 ml. of this solution was then placed, and the 
recording of fibrinolytic activity carried out as 
described above. 

4. Whole-Blood-Clot Spontaneous Lysis Method 

Two milliliters of whole blood was drawn under 
basal conditions before and after the infusion of 
human fibrinolysin in humans and animals. The 
blood was allowed to clot in a test tube and the 
tube then placed in a water bath at 37 C, where 


it was checked for spontaneous clot lysis every 
14 hour for the first 4 hours and 24 hours later. 


Fig. 1.— Degree 
maximal fibrinolytic 
tivity exerted by the 
euglobulin fraction — of 
plasma on fibrin. (41) no 
lysis; (B) 25% lysis 
(+); (C) 30% lysis 
(++); (D) 75% 
lysis (+++); 100% 
lysis (-+--+-+-F). 
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The second cuvette received 0.5 


The 


hours. The few red cells which fall off the clot 


results given are those observed after 24 


and form a small red precipitate at the bottom of 
the tube after the clot retraction should not be 
considered as evidence of lysis. The degree of 
lysis observed in all tube methods was expressed 


as foliows (Fig. 1): O=no lysis; +, 25% lysis; 


t+, 50% lysis; , 79% lysis, and 


100% (maximal) lvsis 


Results 


Fibrin Plate Method.—(a) Unheated 
librin Plates: After 24 hours of incuba 
tion at 37 C it was found that the fibrin 
layer had suttered retraction and that fluid 
was present under the fibrin surface in the 
plates containing fibrinolysin. No clear-cut 
lysis was observed around the areas where 
fbrinolysin had been placed. The control 
plates presented changes similar to the ones 
with human plasmin, making it| impossible 
to distinguish between the two groups of 
plates. 

(bh) Heated Fibrin Plates: Results simi 
lar to those obtained with the unheated 
fibrin plates were obtained with the heated 
fibrin, except that the fibrin layer was milky 
and fragmented, not only where the fibri 
nolytic material had been placed but else 
where as well. Similar changes were seen 
in the control plates and in those containing 
fibrinolysin whether heated to 80 C for one 
half hour or to 68 C for one hour. 
Method.—-The 


lytic activity of the bloods of 55 subjects 


2. kuglobulin Fraction 
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Fig. 2.-Comparison of 
the euglobulin fraction 
and whole-blood-clot lysis 
methods: fibrinolytic ac- 
tivity after plasmin in- 
fusion. 


ES whole Biood Clot Lysis 
GB Eugiobulin Fraction 


PLASMIN UNITS 75,000 


100,000 


was studied under normal conditions, in 29 
the euglobulin being obtained from plasma 
and in 26 from serum. At the end of four 
hours of incubation, none of the 29 former 
plasmas showed lysis. 26 latter sera, 8 
(30.7% ) showed 25% lysis in four hours. 

The euglobulin precipitated from plasma 
and that obtained from serum affected clots 
formed by fibrinogen and thrombin in dif- 
ferent ways. The firmness of the clots seen 
in the tubes containing euglobulins from 
plasma was greater than the firmness of the 
clots in which euglobulins from serum were 
used, The presence of fibrinogen in the 
“euglobulin fraction” in the material pre- 
cipitated from plasma suggests itself as a 
possible explanation, 

Owing to the uniformity of results ob 
tained by the use of the euglobulin fraction 
from plasma, and to the better quality of the 


Euglobulin Fraction 
4 Hr. Incubation, 
Maximal Lysis 


Total Dose Plasmin, 


Dog No. Fibrinolysin, Units 


1 75,000 
dD oO 
A 25% 
2 54,570 B 0 
D 
A 75% 
3 72,675 B 0 
D 100% 
A 100% 
4 24,560 B 0 
A 100% 
5 58,995 B 2% 
D 100% 
A 100% 


Comparison of Euglobulin Fraction on Fibrin Clot, Plasma on BAME Method, 
Euglobulin Fraction on BAME Method, and Whole-Blood-Clot Spontaneous 
Lysis Method in Five Dogs Receiving Plasmin (Fibrinolysin) 


clot produced, we decided to use this source 
of euglobulin in the remainder of the ex- 
periments. 

Seventeen subjects received human fibri- 
nolysin intravascularly. The doses varied 
from 50,000 to 100,000 units, given in 100 
to 300 ml. of saline solution. Fibrinolytic 
activity was determined by the euglobulin 
fraction method before and after the in- 
fusion. The results are shown in igure 2. 
Fifteen (88% ) showed activity; two (12% ) 
did not. 

Ten of the subjects received 50,000 units. 
They showed a mean fibrinolytic activity of 
75%. Your 75,000 units and 
showed a mean activity of 50%. 
ceived 100,000 units. A mean activity of 
100% (maximal lysis) was observed. In 1 
of the 10 patients receiving 50,000 units and 
in 1 of the 4 receiving 75,000 units no lytic 


received 
Three re- 


Whole-Blood-C lot 
Spontaneous Lysis, 
% Maximal Lysis 


Euglobulin Fraction 
on BAME, Units 


Plasma on 
BAME, Units 


4.3 2.1 0 
3.2 1.3 0 
2.4 4.0 0 
2.6 1.3 0 
2.6 2.1 HON 
2.6 3.2 75% 
2.6 2.6 0 
2.2 1g 
2.6 2.6 15% 
2.6 2.1 0 
5.2 3.2 0 
4.0 0.6 0 
48 1.5 0 
34 64 0 


* B indicates before plasmin (fibrinolysin); D, during plasmin (fibrinolysin) infusion; A, after plasmin (fibrinolysin) infusion. 
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BAME assay, 
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UNITS 


plasma and_ using 


the euglobulin fraction be- 
and after 


fore human 


plasmin administration. 
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ACTIVIT) 


2 3 4 


PATIENT 1 6 
BEFORE INFUSION CO BEFORE INFUSION CO 


activity was observed after the infusion. 
live dogs received an intra-arterial in 
fusion of 100,000 units of human fibrinoly 
sin each their fibrinolytic levels 
determined before, during, and 15 minutes 
The results illus 
trated in the Table, which shows that in all 
dogs fibrinolytic activity was detected by 


the euglobulin fraction method after the in- 


after the infusion, are 


fusion. It varied from 25% to 100% 
(maximal lysis), mean 750. 
3. Method.—-(a) BAME. Assay 


Using Plasma: The plasmas of 25 normal 


patients were studied with the BAME 
method. It was found that the activity of 
plasma under normal conditions varied 


from a minimum of 0 to a maximum of 
6.6, with a mean of 3.9 (standard deviation 
1.9) BAME units. 

In six individuals, BAMI® assay was per 
formed before and after the infusion of an 
average of 66,000 units of a solution of 
human fibrinolysin in 100 to 300 mil. of 
saline. The results are illustrated in Figure 
3. In two of six subjects (33 ) the activity 
induced with fibrinolysin injection was re- 
two the 
readings paradoxically showed a decrease of 


ected in the readings. In cases 


activity after the infusion. In two there 
was no change. 

In five dogs fibrinolytic activity was de 
termined by this method before, during, and 
after the intra-arterial infusion of 100,000 
units of human fibrinolysin. The ‘Table 


shows that in only one dog (Dog 4) was 
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there an increase over the preinfusion value. 
In two cases a deerease in activity was 
shown, and in two more no change from 
the preinfusion readings could be seen, 

(b) BAME Assay Using the Euglobulin 
I‘raction: In 17 normal subjects the euglob 
ulin fraction activity was measured by the 
BAME. method. 


and a 


A maximum value of 5.3 
0.5 unit 
The mean value was 2.5 
BAME: units. 


In the six subjects in whom the BAME: 


minimum of were 


found. (standard 


deviation 1.3) 


method was used to assess lytic activity in 
plasma after fibrinolysin infusion the same 
method was used on the euglobulin fraction. 
The Figure 3. 
live of six subjects (83.3% ) showed an 


results are illustrated in 


increase in lytic activity over the preinfusion 


levels. This increase varied from 1400 to 


416% 
In the dogs the BAME:. assay using the 


(mean, 245 ). 


euglobulin fraction (Table) showed an in 
crease of lytic activity in four of five ani 
mals. In one dog a slight increase in one of 
the samples taken during the infusion was 
observed, but the activity registered after 
the infusion was equal to the preinfusion 
level (Dog 3). 

4. Whole-Blood-Clot’ Spontaneous Lysis 
Method.—Ot 
with this method, 2 
24 hours. 


lysis in the same period of time. 


30) normal subjects studied 
showed 25% lysis in 


The remaining 28 showed no 


ach of 17 subjects received an intravas 
cular infusion of human fibrinolysin. Lytic 
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activity was assessed before and after the 
infusion. None of the preinfusion samples 
showed lysis. The results observed 24 hours 
later in the samples obtained 15 minutes 
after the infusion are shown in Figure 2. 
Ten patients received 50,000 units each 
and showed an average lytic activity of 
22.5%. Four patients received 75,000 units 
each and showed an average lytic activity of 
6.25%. 100,000 
units and showed an average lytic activity of 
83.5%. Of the 17 patients, 8 showed no 
lytic activity after the infusion, These zero 


Three patients received 


values are included in the mean yvalcs listed. 
Three of the eight 75,000 
units; five of the eight had been given 
50,000 units each. 

In the five dogs, only two showed lytic 
activity by this method. This amounted to 
75%. In the remaining three animals no 
change was noted. 


had received 


Comment 


A comparison of the four methods used 
in the experiments on dogs is made by the 
Table. The BAME: assay using plasma did 
not correlate with the other methods except 
in one animal, The values obtained with the 
euglobulin fraction method on a fibrin clot 
were the most reproducible and consistent. 
The whole-blood-clot lysis method reflected 
the induced fibrinolytic activity only in two 
of the animals. A comparison of the BAME 
method using plasma and that using the 
euglobulin fraction is made in Figure 3, 
where the results obtained in six subjects 
studied with these methods are shown, A 
response to the induced fibrinolytic activity 
appeared in 8306 of the patients examined 
by the BAME: assay using the euglobulin 
fraction, while only two (30°) showed the 
response as measured with the BAME: assay 
using plasma. These results are similar to 
those in the dogs that received fibrinolysins 
(Table). The BAME: assay using plasma 
failed to demonstrate the increase in lytic 
activity observed by the same method using 
the euglobulin fraction, 

Comparison of the euglobulin fraction 
with the whole-blood-clot 


method spon- 
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taneous method demonstrated that 
while the euglobulin fraction method re- 
flected the induced activity in 88.3% of the 
17 subjects studied, the whole-blood-clot 
spontaneous lysis method showed activity in 
only 53% of the infused patients. 

The work has led us to the following con- 
clusions : 

The euglobulin fraction method correlated 
with the doses of infused fibrinolysin and 
gave a relatively rapid reading (four hours 
or less). 


lysis 


Increased activity after intra- 
venous administration was shown by 85% 
of the patients and by 100% of the dogs. 

The BAME assay on the euglobulin frac- 
tion reflected the increase in lytic activity 
after fibrinolysin infusion in 809% of the 
dogs used and in 83.3% of the patients, 
and paralleled satisfactorily the degree of 
lytic activity observed in the euglobulin 
fraction activity on a fibrin clot. 

The BAME method using plasmas of 
normal subjects under basal conditions 
showed a low-grade “fibrinolytic” activity 
(mean 3.9 BAME units). This method, 
however, did not reflect the changes in lytic 
activity that were induced after the ad- 
ministration of human plasmin. 

The spontaneous lysis of a blood clot was 
an insensitive method. A high degree of 
induced fibrinolytic activity was necessary 
to produce noticeable changes in the blood 
clot. We found that whole-blood-clot lysis 
was associated only with the highest doses 
of administered fibrinolysin. When fibri- 
nolysin was added to the reaction mixtures 
in vitro in varying concentrations, there 
was a direct relationship between the 
amounts added and the degree of fibrinoly- 
sis observed. In vivo, however, there was 
no such relationship. This is assumed to be 


because the spread in dosage was not great, 


and, more importantly, no control can be 
exerted over the degree of spontaneous 
activation or, in all methods other than those 
employing the euglobulin fraction, of in- 
hibition present. 

The lytic activity of plasma and_ the 
euglobulin fraction decreased rapidly with 
storage despite refrigeration. We observed 
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a linear decrease in activity of plasma hour 
by hour during four hours, at the end of 
which the activity shown at the beginning 
of the experiment had disappeared com- 
pletely. 

Although the euglobulin fraction activity 
on a fibrin clot was the most reliable of 
those analyzed, it has to be used with the 
understanding that it does not give a picture 
of the true fibrinolysis occurring in the cir- 
culating blood. The elimination of the in- 
hibitors is an advantage in evaluating the 
effectiveness of delivery of administered 
exogenous fibrinolysin to the blood stream. 
The method is, however, of little value in 
describing the potential of the blood for 
lysis of the thrombus for which the therapy 
was given. In clinical practice, therefore, 
the 
method, insensitive as it is, should be used 


whole-blood-clot spontaneous lysis 
in conjunction with the euglobulin fraction 


method. 


Summary 


The following methods for assay of cir 
culating fibrinolysin (plasmin) were tested : 
the fibrin plate method, using heated and 
the 
activity of the euglobulin fraction on a 


unheated fibrin; the method testing 


prepared fibrin clot; the methods testing 
the action of plasma or its euglobulin frac 
BAME 


ester), and the whole-blood-clot spontaneous 


tion on (benzoylarginine methyl 


lysis method. [Experience with the methods 


was procured by the in vitro addition or the 
therapeutic administration of human fibri 
nolysin (plasmin). 

The methods which gave the most satis 
factory appraisal of the amount of fibri- 
nolysin administered, listed in descending 
(a) 
euglobulin fraction method on a prepared 
fibrin clot; (b) euglobulin fraction method 
on BAME; (c) whole-blood-clot spontane- 


order of effectiveness, were as follows: 


ous lysis method, 

The method using the action of plasma 
on BAME and those using fibrin plates 
correlated poorly with the administered fi- 
brinolysin. 

West Roxbury Veterans Administration Hospital 
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In our experience, many instances of late 
failure after grafting operations for femoro 
popliteal occlusive disease have been due to 
incomplete correction of the obliterative 
process at the popliteal On scrutiniz 
ing the operative details of these cases, we 
have observed, moreover, that the meom 
pleteness of the surgical procedure was the 
Often 
the disease was too far advanced to have 


result of one of two circumstances: 


been completely circumvented by any means; 
in such situations no operative technical fac 
tor could be implicated. In a 
number of 


significant 
cases, however, the corrective 
operations had to be stopped short of the 
optimal distal level, owing to the impossi 
bility of exposing the distal reaches of the 
involved arterial tree through the conven 
tional femoral incision, The obvious tech 
nical maneuver to overcome this) problem 
was the division of the angioplastic pro 
cedure two steps: obtaining access to 
the upper femoral artery through a standard 
thigh incision, with the patient on his back, 
and to the lower popliteal artery through a 
posterior approach, with the patient in the 
prone position. Experience with this com 
bined approach, however, proved it to be 
unsatisfactory; it was cumbersome, wasted 
time, and led to frequent thrombotic com 
plications. 

Anatomical dissection by one of us (J. 
(7, W.) 


showed, on the other hand, that 
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Anteromedial Approach to the Popliteal Artery for 
Femoropopliteal Arterial Grafting 


D. EMERICK SZILAGYI, M.D.; JOHN G. WHITCOMB, M.D., and ROGER F. SMITH, M.D., Detroit 


a simple anteromedial approach to the lower 
popliteal arterial segment with the patient 
in decubitus is not difficult to obtain. Com 
bining this approach with the conventional 
femoral dissection, arterial implants extend 
ing from the common femoral or external 
iliac arteries to the bifureation of the pop 
liteal artery can be imserted with ease. Since 
Aug. 1, 1957, we have used this approach 
in 50 cases with entirely satisfactory re 
The 
tion is to describe the technical steps of the 


sults.*:* purpose of this communica 


operation, 
Operative Steps 
Ihe 


patient is placed in a decubitus position with 


Position; Skin Incision (lig. 1) 


the thigh in slight external rotation and the 


knee in 30-degree flexion, Three skin in 
cisions are utilized (but are not necessarily 
made simultaneously): proximal one, 
overlying the femoral artery in the upper 
femoral triangle; a middle one, along the 
border of the musele, im 


lateral Sartorius 


the lower third of the thigh, and a distal 
one, placed along the medial border of the 
upper third of the tibia. The exact length 
of these incisions depends on the needs of 
Making the medial tibial 


incision. first has distinet practical advan 


the given. case, 


hig. 1 


distal skin imeision 


Skin incisions. ‘The 
is made first for exploration of the popliteal artery 
and the determination of its suitability for anasto 


THOSIS 
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Subcutaneous and subfascial structures 
of the distal superficial dissection. The saphenous 
nerve is carefully spared and the tendons making 
up the pes anserinus (sartorius, semitendinosus, 
and yvracilis) are left intact 
tages: by exploring the popliteal artery at 
the start, one can determine whether a suit- 
for the 
distal anastomosis; obviously, if the pop- 


able arterial segment is available 
liteal artery is too far involved in the oc- 
the 


procedure is pointless and the operation is 


clusive process, further pursuit of 
abandoned. 

Distal (Medial Tibial) Dissection (Figs. 
2, 3, and 4). 
at this level carefully spares the greater 
the 
saphenous nerve. After splitting the crural 


The subcutaneous dissection 


saphenous vein and, particular, 
fascia in the line of the skin incision, one 
comes on the medial head of the gastrocne 
mius muscle, which, not having bony attach 
ments at this point, can be readily retracted 
medially and posteriorly. The hamstring 
tendons making up the pes anserinus are 
defined and kepi out of harm’s way. The 
retraction of the gastrocnemius muscle af 
fords access to the soleus muscle, the ana 


Comm, venous 
tributary 


Ant. tibial aw 


Cut Soleus 


Fig. 3—Deep layer of the distal dissection. The 
medial head of the gastrocnemius has been re- 
tracted, and the soleus has been partly detached 
from the tibia. The popliteal neurovascular bundle 
is In view. 
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tomical disposition of which is somewhat 
variable. In its proximal portion this mus- 
cle is usually unattached, but more distally 
it has an attachment of variable extent to 
the posterior facet of the tibia. In the more 
proximal part of the field of dissection the 
popliteal neurovascular bundle runs in the 
free space between the soleus and gastrocne- 
mius muscles; as one proceeds more distally, 
the 
creasingly anterior—or, in 


bundle assumes an in- 
to the 
position and comes to be 


neurovascular 
relation 
operator, deeper 
partially covered by the soleus muscle. Thus, 
in order to visualize the popliteal artery, 
it is usually necessary to detach a portion 
of the soleus muscle from the tibia, espe- 


Fig. 4.—The site of the distal anastomosis, just 
proximal to the division of the popliteal artery. 
(Note: In actual sequence of events at the operat- 
ing table, the arteriotomy here depicted is not made 
until the femoral phases of the operation have been 
completed. ) 


cially if the distal portion of the popliteal 
artery and its bifurcation are to be visual- 
ized, or if the soleus muscle has a particu- 
larly extensive bony attachment to the tibia. 
The retraction of the soleus muscle brings 
the 
the popliteal space. The first entity to be 


into view neurovascular structures of 
seen is the tibial nerve, closely applied to 
the medial one of the two popliteal veins 
accompanying — the 


means of sharp and blunt dissection the 


popliteal artery. By 
tibial nerve and the popliteal veins are freed 
and displaced medially (toward the opera- 
tor). This often necessitates the tying and 
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hig. 5 


The proximal femoral incision 


severing of one or more communicating 
venous tributaries between the medial and 
lateral popliteal veins. The popliteal artery 
is now free, and its suitability for anastomo 
sis can be determined. Before clamps are 
applied and an arteriotomy 1s made, how 
ever, the proximal stages of the operation 
are undertaken. 

Proximal (Femoral) Dissection (Fig. 
5).--The femoral dissection serves two pur 
poses: the exposure of the upper femoral 
arterial trunk and the preparation of the 


tunnel under the sartorius muscle for the 
reception of the arterial implant. The ex 
posure of the femoral artery is gained 


through the conventional longitudinal in 
cision and presents no special features. The 
incision extends far enough proximally to 
allow a good look at the three femoral ar 


terial trunks—-common, superficial, and 


deep —and far enough distally to allow room 


for the formation of the subsartorial tun- 


nel. Vor the completion of the tunnel a 


third incision mentioned) is 


( previously 


hig. 6 
operation. 
(a) medial 


The completed 
Abbreviations 

head of the 
gastrocnemius muscle; 
torius, 


(b), 
and 


semitendinosus, 
(c), and (d) 
gracilis 


sar- 
tendons, 
respectively. 
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made along the medial aspect of the sartorius 
muscle in the lower third of the thigh. 

of Tunnel; 
Having ascertained the suita- 
bility of the popliteal and common femoral 
(or external 


Preparation Anastomoses 


(Fig. 6.). 
iliac) arteries for the per- 
formance of anastomoses, the tunnel for the 
placement for the arterial substitute is pre- 
pared. Along the extent of surgical ex- 


this is under direct vision 


and with the help of sharp dissection; in 


posures done 
the retrogenicular and midfemoral regions 
finger dissection is used, Although in prac 
tice the implant is passed through the tun 
nel almost invariably from below upward, 
for the sake of anatomical convenience the 
course of the tunnel will be given here in 
the reverse direction. Proceedings from 
the proximal part distalward, the path of the 
tunnel follows the anatomical course of the 
femoral artery as far distally as the apex 
of the femoral triangle, where it veers 
medially (that is, becomes more superficial 
from the point of view of the operator) 
and passes medial to the adductor muscles 
but remains lateral (or deep) to the sar- 
torius muscle. To avoid any sharp angula- 
tion, the adductor magnus tendon may have 
to be cut as the implant rides over it. Distal 
to the adductor magnus tendon the implant 
turns laterally under the medial hamstring 
tendons, joins the popliteal neurovascular 
bundle (being posterior and medial to it), 
and reaches the popliteal space between the 
two heads of the gastrocnemius. Irom this 
point distalward it shares the anatomical 


disposition of the popliteal artery. 


‘ 
4 
/ 
: 
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It is technically easier to carry out the 
distal anastomosis first. This is a standard 
end-to-side anastomosis, performed, when- 
ever conditions permit, after the removal of 
a narrow window from the wall of the pop 
liteal artery. At the completion of the distal 
anastomosis blood is allowed to flow into 
the popliteal artery but is kept out of the 
implant by means of a small clamp placed 
on the latter directly at the anastomotic 
site, The implant is then passed through the 
femoropopliteal tunnel from below upward 


and is then anastomosed to the site of choice 


in the common femoral or external ihac 
artery in a manner identical with that used 
for the distal anastomosis. Blood flow is 


reestablished in the usual way, removing the 
occlusive clamps from distal proximalward. 
Wound closure is done layers, and a 
mildly compressive dressing is applied from 
toe to groin. 


Comment 
Anatomical Considerations. The working 
space in the popliteal area provided by this 
approach is limited, and a good deal of 
patience is at times necessary to perform a 
the cramped 


satisfactory anastomosis in 


quarters avatlable.* In most cases, however, 
the restrictions of space are not a serious 
problem, and in our experience the popliteal 
anastomosis Was properly carried in 
every case in’ which it) undertaken. 
Whenever space is small, retraction tends 
to be vigorous, and, therefore, it is Wipor 
tant to remember that injury to the saph 
enous nerve or bruising of the tibial nerve 
and popliteal veins by violent” retraction 


will lead unpleasant, and sometimes 


serious, sequelae, The presence of a vary 
* It should be pointed out—perhaps superfluously 
that the working space obtained by means of the 
anteromedial tibial approach is not) sutficient for 
procedures the 
than the 


the performance of surgical 


popliteal artery more extensive arterial 


anastomosis being discussed. If one wishes to 
carry out operations of greater magnitude (aneu- 
rysmectomy, endarteriectomy, etc.) one must use a 
posterior approach, or, for a medial approach, one 
must sacrifice tendinous and muscular continuity 


in order to gain added space 
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ing number of communicating venous tribu- 
taries connecting the popliteal veins must 
also be borne in mind when freeing the 
popliteal artery, since their inadvertent in 
jury may cause annoying hemorrhage. 
Clinical Considerations. Needless to say, 
in the preoperative study of the cases in 
which this approach is to be used angio 
graphic examinations are as important as 
they are in the preparation for any other 
type of surgical procedure in the treatment 
of ocelusive disease. The importance of 
angiographic examinations notwithstanding, 
the only absolute contraindication to the 
long bypass operation is the unsuitability 
of the popliteal artery as determined at the 
table side. Whether the procedure should 
be used in every case of femoropopliteal 
arterial disease regardless of the angio- 
graphically demonstrable degree of involve 
ment of the lower femoral or upper popliteal 
still debatable. On the grounds 
previously mentioned, we have concluded 


artery is 


that the use of this operation in all such 
cases is justified even if the angiographic 
appearance suggests the presence of a suita- 
ble arterial segment for the performance of 
the distal anastomosis in the thigh. 

As regards results, in 50 cases in which 
the procedure was used for the treatment of 
arterial occlusive disease of various sev erity, 
there was an immediate postoperative pa 
tency rate of 75%, which during the sub 
sequent 18 months, owing to late failures, 


rate was inferior to that obtained in) com- 


declined to The immediate patency 


parable cases by the use of the shorter 


femorofemoral bypasses. There is good rea 


son for the expectation, however, that, 
through the wider circumvention of the dis- 
ease, the late results will be better.  Sta- 


tistics now available suggest that, in fact, 
the deterioration of the early good results 
is significantly slower than with the lesser 
operation. 
Summary 

An approach is described to the popliteal 
artery that makes it possible to insert long 
femoropopliteal bypass implants in un- 
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interrupted technical sequence. Bridging, in 
this manner, a longer segment of diseased 


artery, this operation promises to reduce 


the late failure rate of grafting operations 
for occlusive disease of the femoropopliteal 
area, 
Division of General Surgery, Henry Ford Hos 
pital. 
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Vagotomy and Pyloroplasty in Chronic Duodenal 


Uleer with Special Reference to Technique 


GORDON K. SMITH, M.D., and JACK M. FARRIS, M.D., Los Angeles 


Introduction 


The surgical treatment of duodenal ulcer 
is controversial. The literature is replete 
with enthusiastic testimonials for a host of 
surgical maneuvers presumably effective in 
altering the ulcer diathesis. Regardless of 
one’s conviction as to the operation of choice 
for duodenal ulcer, vagotomy, as well as 
various types of gastrectomy, should be in- 
cluded in the armamentarium of those re- 
sponsible for the training of surgeons. 
Because a gross variation in results achieved 
from vagotomy and complementary proce 


dures exists, 1t seems reasonable that there 


may be fundamental differences in_ tech 


nique in various centers. The multiplicity 
of the factors involved, coupled with the 
fallibility of human observation, adds to the 
controversy. Success of this operation de 
pends on certain technical features, which 
serve as the basis for this report. 

Subtotal gastrectomy, pyloroplasty, and 
gastrojejunostomy have all benefited ulcer 
patients in varying degrees, through extirpa- 
tion of acid-secreting mucosa, through some 
neutralization effect, or through a combina- 
tion of the two. The addition of vagotomy 
to any of these procedures substantially in- 
creases their effectiveness. Fifty per cent 
of patients subjected to subtotal gastrectomy 
alone may show free hydrochloric acid, pro 
voked by sham feeding and reversed by 
atropine. When vagotomy is added, this 
figure is reduced to 5%." Vagotomy alone 
has proved ineffectual in the treatment of 

Read at the 65th Annual Meeting of the Western 
Surgical Association, Salt Lake City, Nov. 23, 1957. 

From the Department of Surgery, University of 
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duodenal ulcer chietly because of gastric 
retention, and, indeed, may result in a para- 
doxical reaction through stimulation of the 
antrum by the prolonged contact of alkaline 
secretion.” 

A group of 151 *% consecutive personal pa- 
tients were studied in whom vagotomy has 
been combined with all three of these pro- 
cedures. Approximately one-half were op- 
erated upon over 5 years ago, and a tew 
were operated upon over 10 years ago. Dur- 
ing the first five-year period about one-half 
of these patients were subjected to a modest 
subtotal gastrectomy with vagotomy, and 
during the past five years the remaining 
half of the patients have received pyloro- 
plasty or gastroenterostomy with vagotomy. 
A detailed study of a questionnaire re- 
turned by 112 of these patients indicates 
seven unsatisfactory results. In only one of 
these seven patients is there a proved re- 
current duodenal ulcer. Three patients indi 
because of 


cate an unsatisfactory result 


symptoms related to “dumping.” All of 
these occurred in the gastrectomy group. 
In two other patients, there was equivocal 
evidence of ulcer at the primary operation, 
and their persistent symptoms are charac- 
teristic of a functional disorder. One other 
had an unsatisfactory result because of re- 
current attacks of gastroenteritis. 

In excess of 90% of the patients have 
indicated an excellent result. Although 
from a theoretical point of view resection 
of the antrum, to abolish the gastric phase 
of digestion, and division of the vagus 
nerves, to nullify the cephalic phase, offers 
the maximum protection to the ulcer pa- 
tient, in our series there is no evidence to 
indicate that this method gives results su- 


: 


VAGOTOMY AND PYLOROPLASTY 


perior to vagotomy and pyloroplasty. At the 
present time the latter operation is consid- 
ered the one of choice, and is used in the 
treatment not only of the elective case but 
of the perforated ulcer and of the case with 
active bleeding. The normal continuity of 
the gastrointestinal tract is preserved, and 
if in the future a secondary operation is 
required, the surgery is easily accomplished. 
The addition of gastrectomy, particularly 
attempts to remove the ulcer, appears to 
add nothing to the results achieved and to 
carry a higher morbidity. In this group of 
151 consecutive patients there have been no 
deaths. 

In the capacity of consultants at the Long 
Beach Veterans’ Administration Hospital 
during the past 10 years, we have observed 
clinical results in over 750 patients with 
duodenal ulcer treated by vagotomy and 
pyloroplasty, with a mortality of 0.5. Dur 
ing the past three years 21 personal patients 


@) 


Smith 


Farrts 


|_ Esophagus 


have been operated upon who either were 
massively bleeding at the time of operation 
or had hemorrhage as a prominent feature 
of the immediate pre yperative period. Seven 
of these had so-called massive hemorrhage. 
In our experience, this has been a most 
suitable application of pyloroplasty and 
vagotomy. In this group there has been no 
postoperative bleeding, 


no proved recur 


rence of ulcer, and no deaths. Weinberg 
and others reported 700 cases of vagotomy 
and pyloroplasty in which 43% of the pa- 
tients were operated upon for bleeding as 
a primary indication.® 


Vagotomy 


A transverse or oblique incision in the 
upper abdomen is usually employed. After 
identification of the duodenal ulcer, the 
esophagus is palpated at the hiatus. This ts 
facilitated by the 
Levin tube. 


presence of inlying 


Left triangular 


~_/ ligament 


SS 


Left vagus 


Fig. 1—A, 
at hiatus incised, exposing 
Left 
retracted 


peritoneum 
esophagus lobe ol 
liver medially 
with Weinberg 

B 


esophagus prior to intro 


retractor 


finger encircling 


, 


duction of Penrose drain 


lor retraction 


.Left vagus 


nerve 


| 
Liver | 
erve q 
/ 
SS 
AL 
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Visualization of this area is materially 
aided by the Weinberg retractor (Tig. 1/1). 
The peritoneal reflection from the cardia of 
the stomach to the diaphragm is then incised 
to the right of the esophagus, and the index 
finger (Fig. 12) of the operator’s left hand 
is introduced into this potential space. The 
index finger is insinuated posteriorly and 
in a circumferential manner, care being 
taken to avoid injury to the esophagus. 
When the index finger has completely en 
circled the esophagus and presents on the 
left, a second, small incision 1s made in the 
peritoneal reflection on this. side, thereby 
completing the maneuver, Gentle dissection 
ina vertical direction will then allow two 
fingers to encircle the esophagus completely, 
and, as they present to the left, a Penrose 
drain is placed between them and drawn 
backward to exert traction upon the esopha 
gus throughout this part of the operation, 

The index finger identifies the ventral 
nerve. It is grasped with a long curved 
hemostat and divided at its entrance to the 
stomach, Dissection is carried upward into 
continued traction 


the mediastinum, with 


upon the trunk. If a silver clip is placed 
on the proximal end of the nerve, and if an 
adequate segment has been removed, the 
retracted proximal end may be demonstrated 
In a postoperative roentgenogram of the 
chest well above the diaphragm and within 
the mediastinum. The objective of this dis 
section is to excise the same segments of 
nerve as in a transthoracic approach. 

The posterior nerve (which is usually 
larger) is then identified with the index fin 
ger, encircled, and divided, and dis 
sected upward into the mediastinum and a 
generous segment excised, Since this nerve 
may le a considerable distance to the right 
of the esophagus, it may not be included 
within the encireling Penrose drain. Occa 
sionally three large trunks may be found, 
and frequently there are numerous com- 
municating branches between the two main 
trunks. The esophagus may now be deliv 
ered for a distance of 4 or 5 in. (10 or 12.7 
em.) into the abdominal cavity, and under 
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Left 
“vagus nerve 


Diaphragm 


Right ____ 
vagus nerve 


2.—Diagram illustrating that simple division 


nerve trunks will not) denervate the 


hig. 
of main 
stomach, 


direct vision a careful search is made in a 
circumferential manner in the muscular wall 
of the esophagus. There must be a willing 
ness on the part of the surgeon to mobilize 
adequately the esophagus and to excise 
generous segments of all available nerve 
trunks, including communicating branches, 
more particularly those which may be em 
bedded in the muscular wall of the esopha 
gus (lig. 2). 

Success or failure of this operation may 
depend upon the surgeon’s ability to identify 
and extirpate the vagus pathways. It ts 
customary to have an experienced associate 
member of the operating team) make an 
independent secondary inspection of — the 
lower esophagus and mediastinum at this 
time to confirm the completeness of the 
vagotomy before this phase is abandoned. 
The chief hazard of this particular phase 
of the operation is injury or perforation 
of the esophagus, which is lessened by the 
presence of the lying Levin tube. 


Pyloroplasty 
Increasing experience indicates that prac 
tically all duodena are suitable for pyloro 
plasty. It is equally applicable the 
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Pylorus 


Fig. 3.—A, retention sutures placed to facilitate 
gastroduodenotomy incision of em 
B, patulous opening as result of adequate incision. 


obstructed, perforated, and bleeding ulcer. 
On the duo 


denum is not suitable, antrectomy or gastro 


rare occasion on which the 


enterostomy, with a stoma placed as near 


the pylorus as possible, is utilized. 


The gastroduodenotomy incision for the 


pyloroplasty 8-100 em. 


(Fig. 3.4). The incision is made at equal 


must be adequate 


distances above and below the pyloric ring. 
The which fol 
lows should be patulous to ensure beth 
emptying 


transverse reconstruction 


and regurgitation. 


plasty which empties well prevents pro 


pyloro 


longed contact of alkaline gastric content 
with the antrum. One that empties badly 
may nullify the effects of vagotomy and, 
indeed, may produce a paradoxical etfect.! 

A generous opening results if the gastro 
duodenotomy incision is adequate and if the 
reconstruction is accomplished with a single 
It is important (Fig. 32) 
to place these sutures before attempting to 


row of sutures. 
tie them, otherwise too much (lig. 4.1 and 
fy) strain is placed on one or two sutures, 
and there will be a tendency for them to 
tear out. 

When operation is being done for control 
of active bleeding, gastroduodenotomy is 
done immediately upon opening the abdo 
men. The bleeder is usually visualized and 
is secured by means of multiple right-angle 
transfixion sutures, occasionally a muscle 


Smith— Farris 


Fig. 4—A, one-layer closure of gastroduo 
denotomy incision with fine nonabsorbable suture 
B, sutures tied. 


graft has been used to reinforce the crater 
area. The condition of the patient improves 
after this maneuver, and he usually leaves 
the operating table in better condition than 
when he arrived. The vagotomy which fol 
lows is Patients 
who formerly have been denied definitive 


then done as described. 
gastrectomy with excision of the uleer under 
situations less than ideal are now approached 
with confidence, since vagotomy and pyloro 
plasty, in addition to being a less serious 
undertaking, has proved to be a solution to 
this problem.* 


Temporary Gastrostomy 


Decompression of the upper gastrointesti 


nal tract is provided by temporary gas 
trostomy in heu of nasogastric suction.” [1 
has been particularly valuable in’ patients 
with perforation or with massive hemor 
rhage, 

A No. 18 or No. 20 Foley bag catheter 


is introduced through a stab incision in the 


stomach wall in the proximal portion of 
the lower half of the stomach midway be 


* The adage “Operate over 50” 


IS In OUr Opinion 
not tenable 


lor example, for every two patients 
over 50 who succumb from the initial hemorrhage 
from duodenal ulcer there is a 
dies. Of 


younger one who 
risk of 

45% will die, 
have other hemorrhages, or have operations within 
five vears.' 


more significance, the second 


hemorrhage is the same at all ages 
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tween the greater and the lesser curvatures 
a single purse- 
string surgical (gut) suture. 
The balloon is then inflated with 7 or 8 ml. 
of water, the purse-string suture secured, 
and gentle traction exerted. 


and the incision closed by 


absorbable 


The end of 
the tube is then brought out through a tiny 
stab wound in the abdominal wall at a point 
which is a normal topographic opposite of 
the stomach. One or two contingency su- 
tures are placed between the visceral and 
the parietal peritoneal surface. No effort is 
made to wrap the omentum about this area. 
After the tube has been drawn through the 
skin of the abdominal wall, gentle traction 
is maintained at the skin surface by the ap- 
plication of a rubber-shod Hesseltine clamp.* 


Closure 


The transverse incision should be closed 
meticulously, with accurate approximation 
of the peritoneum and the posterior rectus 
layer, the choice of suture material usually 
The 
anterior fascial layer is carefully closed 
with interrupted 0000 black 
linen, and attempts to suture the divided 


resting with the individual surgeon. 
sutures of 


muscle fibers themselves should be avoided. 
The superficial, fascial, and subcutaneous 
layers heal best when not sutured. Nor- 
mally dressings are not employed. 

The temporary gastrostomy tube is main- 
tained exactly as a Levin tube. Positive 
suction is usually applied during the first 
24 hours and then abandoned in favor of 
Fluids 
lowed in small amounts from the beginning, 
and after 24 hours with the suction discon- 
tinued — fluid only in 


amounts which are in excess of the pyloric 


simple gravity drainage. are al 


will be aspirated 


tolerance, This arrangement minimizes the 


problem of fluid and electrolyte mainte 


nance as compared with the Levin tube with 


constant suction. In addition, the balloon 


tip of the loley catheter, being placed 
ventrally with the patient in a recumbent 
position, selectively removes increments of 
swallowed air, which is of more critical 


consideration in the prevention of post 


162/656 


A, M. A. ARCHIVES OF SURGERY 


operative distention, It is surprising to ob- 
serve that certain patients tolerate rather 
large amounts of oral fluids from the first 
or second postoperative day, indicating that 
suction, had it been applied, would have been 
meddlesome and unnecessary. 

Because of the comfort of the patient, 
there is never any hurry to remove the 
tube, and it provides an excellent means 
for measuring night secretion or residual 
gastric content at eight-hour intervals after 
a measured intake. When the patient can 
tolerate small oral feedings for a period of 
48 hours with the tube clamped, the tube is 
removed, usually on the fifth or sixth post 
operative day. The site of exit heals within 
a matter of a few hours and rarely requires 
a second dressing. If the tube is removed in 
the face of persistent pyloric obstruction, 
however, there will be drainage. Sponta 
neous closure of the gastrostomy site 1s 
contingent upon pyloric adequacy. 

The majority of patients are discharged 
on the 6th to the 10th postoperative day. 


Summary 


Ablation of 
cephalic phase of digestion offers maximum 


both the gastric and the 


protection to the ulcer patient against  re- 
currence. 

Complete vagotomy and adequate pyloro 
plasty fulfill these requirements. 

Technical aspects of this combined pro- 
cedure are presented. 


2010 Wilshire Blvd. (57). 
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DISCUSSION 


Dr. ALLEN M. Boypen, Portland, Ore.: Last August I submitted a paper for this meeting 
reporting a review of 10 years’ experience in the surgery of duodenal ulcer at the Portland 
Clinic. The Program Committee suggested that, since it was impossible to include all papers 
on the program, I discuss this report by Drs. Smith and Farris in the light of my findings. A 
letter from Dr. Smith early this week expressed his delight that [ had accepted this assignment 
I hope that what I have to say will not be too disturbing to him and that he will still speak t 
me when I have done. 


Dr. Smith and Dr. Farris are to be congratulated on the fine results which they have re 
ported. They suggest that these excellent results are directly attributable to specific features 
of the techniques of vagotomy and pyloroplasty, which they have so nicely depicted for us 
The inference that less satisfactory results noted by others trom vagotomy and adjunctive 
drainage procedures are due to technical error or failure is apparent, if not directly stated. | 
cannot but be reminded of two experiences which may be pertinent to such an inference. | 
1943, while in London on leave from my Army unit, | was privileged to observe the work o1 
a well-known surgeon, the pupil of one of the great masters of surgery of the past generation 
I was astonished to see him perform gastroenterostomy for ulcer on several patients. Being 
not only skeptical but, as you will note, outspoken, I inquired into the rationale of this operation, 
which had practically been discarded in America. His quick answer was more than revealing 
In America, I was told, the operation of gastroenterostomy had been unrewarding because it 
was not performed correctly. If the stoma be made to extend from the very edge of the lesser 
curvature to that of the greater curvature, always anterior to the colon, and be placed well 
below the incisura, the operation will always result in a cure of ulcer, and there will be no 
recurrence. This answer was not only amusing from a physiologic standpoint but annoying to 
one who was trying his best to cement Anglo-American relations. It was, of course, uttet 
nonsense. 

Several years ago, a nationally renowned surgeon from a famous Midwestern clinic stated, 
while speaking in Portland on the subject of vagotomy and gastroenterostomy, that the poor 
results reported by an even older, more famous, and much larger Midwestern clinic were due 
to the fact that the surgeons of this latter clinic did not know how to perform a gastro 
enterostomy. It would be equally absurd to suggest that the Russians know nothing about 
Sputnik. 

Although I cannot, of course, speak for the rest of this country, | submit that vagotomy, 
pyloroplasty, and gastroenterostomy have been and are being done as well in Portland as in 
Los Angeles, and perhaps Chicago. In fact, our technique is quite the same as that described 
by Dr. Smith. However, our results are not so brilliant. Perhaps our rain depresses people 
more than their smog. 


More seriously, may I indicate our own results. Between Jan. 1, 1946, and Dec. 31, 1955, 
a total of 265 patients with duodenal ulcer have undergone 267 operations. Only five patients 
have been lost to follow-up observation. All the rest have been followed from 1 to 11 years 
Iend-results have been critically evaluated separately by the patients themselves and by us 


From our own evaluation of 212 patients, subtotal gastrectomy vielded 88.7% excellent to 
good results, while patient evaluation was excellent to good in over 92% of cases. Vagotomy 
added to subtotal resections has not increased this percentage. In fact, in 24 patients it yielded 
only 80% excellent to good results. Vagotomy and gastroenterostomy in a small number of 
patients has been even less effective (78%). 

After studying these data, we are unwilling to change our opinion that conventional subtotal 
gastrectomy is the treatment of choice for most patients requiring operation for duodenal ulcer. 
Nevertheless, we shall continue to select vagotomy combined with gastric drainage procedures 


as the alternative treatment in certain instances in an effort to reduce over-all operative 
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mortality. We would include in this group the poor-risk patient from whatever cause, the 
very obese patient, the patient with deep penetration of the ulcer into the pancreas, and the 
patient in whom a low ulcer encroaches upon the common bile duct or the papilla of Vater 
Two of three deaths from technical complications following resection could have been avoided 
if our evaluation of risk had been more accurate. 

A final word about patients with acute massive exsanguinating hemorrhage which fails to 
stop under medical management: | am old fashioned enough to believe that when operation is 
undertaken as a lifesaving measure in this situation, it is mandatory that two things be ac- 
complished. First, the hemorrhage must be stopped, and, second, any chance of recurrent 
hemorrhage must be eliminated. Oversewing such an ulcer without excluding it from continuity 
with the gastrointestinal tract has resulted in recurrent hemorrhage in at least four cases at 
St. Vincent’s Hospital in recent years. The last of these followed adequate pyloroplasty and 
complete vagotomy, as proved at autopsy. The others have followed resection with the ulcer 
I cannot, therefore, agree that pyloroplasty and vagotomy be selected when 
surgery is undertaken for the acutely bleeding ulcer. 


left in place. 
However, when operation is electivelys 
planned for the patient who has had recurrent hemorrhage, this choice may well be reasonable 

In closing, I should like to ask Dr 


results in the 25% o1 


Smith whether he can tell us anything about the end- 
patients who failed to answer his questionnaire. In our own follow-up 
it was characteristic that many of those with poor results failed to answer repeated letters, and 
were finally tracked down by pliysicians, the sheriff's office, Red Cross workers, and even the 
State Bureau of Vital Statistics 


Dre. Warrer J. Burverre, Salt Lake City: We 


vagectomy-antrectomy to be a 


Recently | have been doing a pyloroplasty in 


have found satis these cases. I have been afraid to go through the 


factory operation for patients with duodenal ulcer 


and have been very much interested in the series 
Drs. Smith 


although we have 


which and Farris are accumulating, 


had some misgivings about 


pyloroplasty in these patients with bleeding In a 


small series of 50 consecutive cases, It Was pos 


sible to remove the ulcer in every case without any 
deaths. Pain, hemorrhage, obstruction, and per 


foration were the indications for the procedure 


alone and in various combinations. Gastroduodenos 
tomy was performed in 43 and gastrojesunostom) 


in 7 of the cases Comparison of acidity, volume 


labeled 


and 


of gastric secretions, absorption of fat 


with I) weight changes, meals ingested, 


roentgenographic studies before and after opera 
tion have convinced us that this is an acceptable 
procedure. Failure to obtain a satisfactory result, 
using any of these criteria, has almost invariably 
been due to inadequate vagectomy. Objective ern 
teria are mandatory for evaluating and comparing 
and recommended, rather than 


results, they are 


reliance on questionnaire analyses alone, The results 


which have been reported are impressive, and, in 


veneral, our results are confirmatory when a 


similar approach to therapy is used. 
Dr. Arkett M 


very much interested in this problem of vagotomy. 


VauGHN, Chicago: | have been 
The first case we had was in May, 1946, and since 
then we have operated in 200 cases, with 11-year 
follow-ups on them 

(Slide) Vagotomy alone was performed in 29 
cases. Vagotomy and gastrojeyunostomy were per- 
formed in 138 cases; vagotomy and partial resec 
tion in 29; vagotomy and pyloroplasty in 4 
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sear tissue in some of them, but probably IT will do 
more of them in the future. 

(Slide) This 
which the vagotomies were performed. 


indications for 
‘Twenty 
nine of the cases were of marginal ulcers, and | 
think we will all agree that this procedure is the 
operation of 


slide shows the 


choice in a marginal ulcer if the 


emptying time is adequate. There were 151 cases 


of duodenal ulcer; of these, 29 had benign ob 


struction. Twenty-nine were of previous perfora 
tions. 
Previous hemorrhages—I feel as does Dr. Boy 


den; we don’t like to perform these operations 


during the active stage of bleeding. We always 
like to have the hemorrhage under control, and it 
was in 36 cases for which we performed vagotomy 
plus an emptying procedure. | may be a little old 
fashioned. | am a protege of the late Dr. Sippy 


| believe too many patients are being operated 
on for acute hemorrhage. I think if you give them 
a chance and treat them conservatively, in the way 
Dr. Sippy treated them, with rest, powders, and 
so forth, you will get a lot of these patients over 
their hemorrhagic stage and you can then operate 
on them at a more suitable time, when the hemor 
rhage has stopped. 

We also find that patients with a history of pre 
well 
vagotomy, the technique of 
Dr. Smith's. slides. 
insulin 


vious hemorrhages do after an adequate 
which is shown by 
| believe a great deal in the 
test. If we have a negative insulin test, 
| feel we have performed a good vagotomy. In 
the cases where the insulin test was negative I have 


had no recurrent hemorrhages. I have had some 
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recurrent hemorrhages in patients who did not 


have an adequate vagotomy, 

There were 22 intractable cases, as shown by 
frus 
trated women, on whom we do not like to operate. 


x-ray diagnosis. Some of those cases were 
We also used this operation in 20 cases of gastric 


ulcer, chiefly prepyloric and of proved benign 

character, in which we performed a partial gastric 

resection and vagotomy, with good results. 
(Slide) Of the marginal ulcers, we did a va 


gotomy alone in 29, Of the duodenal ulcers, 
vagotomy and gastrojejunostomy was done in 136; 
vagotomy and partial resection in 11, and vagotomy 
and pyloroplasty, in 4. 

In two of the gastric ulcers | performed vagot 
omy and gastrojeyunostomy when the ulcer was 
high on the lesser curvature of the stomach, near 
the esophagus, and had healed. If 
section on these patients they 


cripples. 


we did a re 
gastric 
this 
might be one indication for doing a vagotomy for 


would be 


Dragstedt indicated years ago that 


proved benign lesions high on the upper curvature 
of the stomach. We performed 18 vagotomy and 
partial being for 
a total of 200 cases 


resection operations, gastric 
carcinoma, with 

| have checked carefully our results in the first 
150 cases. Most of them were private patients 
We had good results in about 88% of these patients. 
We use a left upper pararectus-muscle-splitting 
incision. The crux of the whole operation is to 


perform a thorough vagotomy, and this not 


always easy to do. 

| think it is very important that the insulin test 
help us in deciding whether we have an adequate 
Many of 
returned several vears later, and [| have repeated 


vagotomy or not these patients have 


the insulin test and obtained negative results. 


taken 
out in the past. Dr. Dragstedt has facetiously said 


| believe too many stomachs have been 
that a stomach is a good thing to have when you 
I might add that it is a good 
thing to have when you come to a meeting of the 
Western Surgical Salt 


Lake City. 


go to a banquet 
Association, especially in 


Dk. Gorpon K. Smitu, Los Angeles: If Dr 
Farris and | gave the impression to anyone reading 
the paper or by my that we 
We are smoggy in 


Angeles, but | don’t think we are “smuegy.’ 
RE! 


presentation were 


smug, if Was unintentional, 


Los 


We do believe, however, that a great many sur 


geons are not giving vagotomy a long enough trial 


before abandoning the procedure. Perhaps one 
reason for this is the fact that good results are 
usually with various forms of 


obtained vastrec 


tomy. In response to Dr. Boyden's remarks about 
hemorrhage: In the past three years we have had 
21 patients who were either massively bleeding 
at the time of surgery or in whom hemorrhage was 


a very prominent feature of the immediate pre 


Farris 


Smuth 


had 


massive hemorrhage and were operated on during 


operative period Seven of these patients 


the episode of bleeding. The procedure consisted 
ligation of the bleeder with 
Most of 
these patients had temporary gastrostomy im addi 
None of 
rence of bleeding 


ot pyloroplasty with 


a nonabsorbable suture and vagotomy 


tion these patients have had a recur 

Dr. Weinberg and his group reported 700 cases 
of vagotomy and pyloroplasty, in 43.5% of which 
operation was for bleeding as a primary indication ; 
and he stated that in none of these cases was there 
any recurrent postoperative bleeding. As to what 
happened to the 25% failed to 


that the 


who answer the 


questionnaire, [ state majority of 
these cases were in the first five-year period, dur 
ing which time we were doing vagotomy and sub 
total gastrectomy. We have had only four patients 


with vagotomy and pyloroplasty whom we have 
not been able to follow 

| appreciate Dr. Vaughn's remarks and those ot 
Dr. Burdette. | think that Dr. Burdette 


dubious regarding the use of 


also as 
this procedure im 
patients who are hemorrhaging, and | am sure 
that we all agreed it requires more observation. The 
remarks about the gastrostomy tube may be well 


taken. We 


necrosis 


have had no trouble with pressure 


The little clamp that holds the tube in 
does not pull it) too 


wall 


place tightly against the 


abdominal Moreover, we feel that a poly 


ethylene tube might be too small for the 


that 


post 


operative studies we are making on these 


patients. As far as the development of postopera 
tive obstruction from gastrostomy is concerned, we 
have had no difficulty after suturing the stomach 
to the parietal peritoneum with gut. One patient 
was operated upon one year later for a gallbladder 
lesion, at which time we could not find any umion 
between the stomach and the parietal peritoneum 
In some 125 cases of temporary gastrostomy we 
have had no complications of any magnitude 

like to say 
believe it is a mistake in the teaching of residents 
that all dealt 


using type. It is not 


In conclusion, we should that we 


to imply duodenal uleers may be 


with by operations of one 
sound to say that all patients, for example, may be 
treated by a Billroth | or a Billroth TL procedure, 
or that all patients should be treated by vagotomy 
and pyloroplasty 


that 


The problem is not as simple as 


Kach patient presents a problem in) gastric 


physiology and to solve it requires a background 


of experience and judgment. If the surgeon ap 


proaches the patient with irreversible, pre 


conceived idea of what he must accomplish, he 


may well be making a serious error. Ulcers may 


he just as inoperable as cancer, and the surgeon 
who has been taught to carry a certain objective 
to the bitter end may do harm because of a com 
plication arising from poor closure of the duodenal 


stump 
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Thoracic Tumors of Childhood * 


HAROLD W. DARGEON, M.D., and CHARLOTTE TAN, M.D., New York 


Introduction 


Many varieties of tumors occur in_ the 


thoracic region of children. Some are of 


congenital origin; other primary neoplasms 


develop as childhood advances, and some 
are metastatic. The following entities are 
illustrated in this exhibit: Group Pri 
mary tumors: malignant: bronchogenic car 
mesothelioma, 


cimoma, leljomysarcoma, 


angioendothelioma, neuroblastoma, — and 


I:wing’s sarcoma; benign: hygroma, en- 
larged thymus, teratoma, thyroid adenoma, 
lung cyst, hemangioma, neurofibromatosis, 
Metastatic tu 


neuroblastoma, Wilms’ tumor, lew 


and neuroma. Group 


Ors 
ing’s osteogenic and 


sarcoma, sarcoma, 


rhabdomyosarcoma. Group Lympho- 
mas: lymphosarcoma, leukemia, and Hodg- 


kin’s disease. 


I. Primary Tumors 
A. Malignant 


\llied Diseases 
* Surgery Illustrated. Shown as scientitic exhibit 
106th Annual 
Meeting of the American Medical Association, New 
York, June 3-7, 1957. 


Memorial Center for Cancer and 


of the Section on Pediatrics, at the 
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Fig. 1.— Neuroblastoma 
In a girl at the age ot 


clavicular mass was noted, 


months supra- 


The chest x-ray showed 


well-demarcated mass 
posteriorly situated im the 
right 


upper chest, pro 


ducing pressure changes 
third and 


Biopsy ot 


on the right 
fourth ribs 

the supraclavicular mass 
showed neuroblastoma 
with the usual malignant 
total 
2400 


given to the right medi- 


characteristics \ 


tumor dose of 


astinum pre xluced com 


plete regression She is 
now 13 years old and ap 


parently free of disease 
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2.— Mesothelioma 


of the pleura 


\ 5 year old han had as 
chief complamts pam im 
his right chest and dysp 
nea The chest) x-ray 
showed a mass the 
right thorax \ tumor 
mass filling the right 
pleural space could he 
only partially removed be 
cause of its intimate ad 
herence to the lung aml 
pleura 


Fig. 3.—Leiomyosarcoma of the right bronchus 


This 4%-vear-old boy suffered) from in 
creasing dyspnea for three months. He had 


wheezing respiration and occasional hemoptysis 


Complete atelectasis of the right lung was found, 
due to an obstructing polypoid tumor in the stem 
bronchus on the same side 


lig Mediastinal 
teratoma 

44-vear-old boy 
was first noted to lave 
i dilated lett pupil and a 
mass m the right supra 
lavicular region. Biopsy 
of this mass showed the 
structure of testicular 
seminoma oas well as 
svinpathicoblastoma. This 
mass Was interpreted as a 
mediastinal de 
velopng m multiple 
directions. Metastases o¢ 
curred to the cranium: and 
right upper lung and 
pleura. The chest x-ray 
showed homogeneous den 
sity in othe 
extending to 
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Fig. 5.—Anaplastic ear 
cinoma of lung. 

A 14-year-old girl had 
had weight loss and bulky 
left cervical nodes for 
four weeks The left 
chest was completely 
opaque, and the medias 
tinum was displaced to 
the right 


Fig. 6.—Ewing’s sarcoma of the right first rib. 

An 11-year-old boy had fever and pain in the right chest. A soft mass, measuring 3x4 cm., 
was situated under the right clavicle. The chest x-ray showed irregular destruction of the 
right first rib associated with a lobulated mass, measuring 10 cem., in the right upper chest. 
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Fig. 1.—Lung cysts. 


A 12-year-old boy had had frequent colds and chest pain for two years. Physically there 


was amphoric breathing sounds over the right chest. X-ray showed multiple cystic cavities 
involving two-thirds of the right lung, with fluid levels. Segmental resection of the right 
upper lobe with removal of the pulmonary cysts was done. The pathologic report was lung 
cysts showing inflammation. No organism was demonstrated. 


Enlargement ot 

thymus 
The weight of — the 
thymus varies with the 
age and nutritional status 
of the child The en 
largement of the gland 
may be symmetrical or, as 


in this case, asvmmetrical 


Fig. 3.—Ganglioneuroma. 

A 5'%-year-old girl had a productive cough for a vear. The chest x-ray showed a home 
geneous mass in the right lower thorax posteriorly. At operation a solid tumor was found in 
the right lower mediastinum, extending into the intervertebral spaces and along the intercostal 
nerves. The tumor mass was partially removed, leaving portions of it extending between the 
ribs, across the spine to the left side. The patient is well, 10 years postoperatively 
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Congenital anomaly—lung sequestration, left lower lobe. 

\ 17-month-old white girl had a history of recurrent pulmonary infections during her first 
10 months of life and a persistent sour odor to the breath. Routine chest x-ray revealed a mass 
in the left posterior chest. Physical examination revealed slight dullness and diminished breath 
sounds over this area. A pedunculated mass was removed from the left pleural cavity. The 
pedicle was connected with the postmediastinum and contained an artery from the descending 
aorta and two veins from the hemiazygos vein. The pathologic section showed accessory lobe 
of dung with mucus in the alveoli and chronic inflammation. The child is well, and the chest 
X-ray was normal one year after operation 


Hig. 3 Intrathoracn 
hygroma 

This child) was) born 
with a evstic hygroma of 
the right) lower neck, 
pectoral region, and axilla 
The chest x-ray showed 
a large mtrathoracic com 
ponent of this tumor, 
‘Two operations were ouly 
partially successful in re 
moving the tumor from 
the cervical and axillary 
regions. No attempt was 
made to control the intra 
thoracic portion of the 
growth, which not 
increased in size when he 


was last seen at 12 vears 


of age 
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Fig. 6—Congenital arteriovenous fistulae involving the left subclavian and brachial vessels 

This 4-year-old girl was born with a hemangioma of the left arm, which was progressively 
enlarging. The angiogram showed a large dilated arterial svstem, imeluding the subelavian, 
axillary, and brachial arteries. The heart was enlarged 


Fig. 7—Adenoma of the thyroid 

A mass in the right side of the neck was noted at birth. It gradually inereased in size. 
and at the age of 10% months an encapsulated tumor mass occupying the isthmus and right 
side of the thyroid was removed. Chest x-ray showed enlargement of the thymus. Child is 
well 11 years postoperatively 
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II. Metastatic Tumors 


Fig. 1.—Neuroblast- 
oma: This case illustrates 
the difficulty in differen- 
tial diagnosis. 

A 4-year-old boy had 
as chiet complaints bone 
pain and anemia. A bone 
marrow examination was 
reported as showing 
“masses of immature cells, 
probably lymphoblasts. 
Cells were quite undif 
ferentiated and exact 
classification was diffi- 
cult.” He given 
mechlorethamine — hydro 
chloride N. F. (nitrogen 
mustard) cortisone. 
When he was first seen at 
Memorial Center after 
therapy, his bone marrow 
was within normal limits 
Later he received mer- 
captopurine because ot 
bone pain, hepatospleno 
megaly, and the presence 
of 50% immature cells in 
the bone marrow. He 
showed — improvement 
(with mereaptopurine ), 


but, because his bone marrow specimens were hypocellular and not diagnostic, biopsy of a cervical 


node was done. It showed “metastatic neuroblastoma.” An intravenous pyelogram confirmed the diag 
nosis of right adrenal neuroblastoma. He had metastasis to the mediastinal nodes, liver, bones, scalp 
nodules, and extrinsic cells in the bone marrow 


Fig. 2—Embryonal adenomyosarcoma (Wilms’ tumor). 
A 5-year-old boy had a Wilms’ tumor removed and received radiation to the abdomen post- 
operatively, He developed pulmonary metastases one and one-half years later. 
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Fig. 3.—Diffuse angio 
endothelioma Ewing's 
sarcoma 

\ 9-vear-old boy devel 
oped pain in his back fol 
lowing trauma at the base 
of the spine. Later a pre 
sacral mass developed, 
with metastases to the 
skull, pelvis bones, and 
lungs, which responded 


temporarily to irradiation 


Fig. 4.—Rhabdomyosarcoma, 

At the age of 11 months a growing mass was noted in the right buttock of this Negro girl 
The tumor was removed. Local recurrence occurred in four months, and the mass was agai 
removed, One year later she developed pulmonary metastases of the right lower lobe. A. total 
tumor dose of 2500 r was given to this area, with no response. The right lower lobe was then 
removed. Four years after irradiation she developed lesions tm the ribs and chest wall ove 
\utopsy showed 


the irradiated area. Biopsies of these lesions were reported as chondrosareomia 
that the tumor in the right lung was also chondrosarcoma. 


Fig. 5.—Hepatoma 

A 3%-year-old boy had 
a history of abdominal 
enlargement for two 
weeks. Laparotomy — re 
vealed tumor of — both 
main lobes of the liver. 
Pulmonary metastases de 
veloped five months after 


the onset of the illness 
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6.-—Osteogentec sar 
coma 

A 9'4-year-old boy com 
plained of pain and swell 
ing of the right) femur 
Biopsy revealed osteogenic 
sarcoma. After irradia- 
tion and disarticulation of 
the right hip joint, he was 
well clinically for one 
year. He was then ad 
mitted to Memorial Cen 
ter because of multiple 
pulmonary metastases, No 
response was obtained 
with further therapy. 


Fig. 1.—Reticulum-cell sarcoma. 
rhis case represents another hazard in the differential diagnosis of neuroblastoma and 


lymphoma. For this 3-year-old girl the clinical diagnosis was neuroblastoma, which was sup 


ported by a cervical node biopsy. She had involvement of the skull, mediastinum, lungs, heart, 


kidneys, thymus, and lymph nodes. Examination of the autopsy material was more in favor of 
reticulum-cell sarcoma. 
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Fig. 2.—Lymphosarcoma progressing to acute leukemia. 
rhe presenting complaints were enlargement of the right mediastinal nodes, associated wath 
pleural effusion, and subcutaneous edema of the right arm and right side of the chest wall 


dilatation of superficial veins. This rapidly progressed into acute leukemia 


big. 3 \cute leukemia 
\ 5'4-vyear-old boy had 
a one week's history of 
dyspnea, chest pain, and a 
large mediastinal mass 
The leukocyte count was 
300,000) per cubic mill 
meter. Platelet count was 
S000) Bone marrow 
showed 96% stem cells 


PDargeon 


| 
4 3 
d 
= 
4 
a 
175/669 


Fig. 4—Hodgkin’s 
granuloma, 

5-year-old boy was 
thought to have had 
tuberculous cervical ade- 
nitis for a period of three 
years. The chest x-ray 
showed widening of the 
mediastinum. A diagnosis 
of Hodgkin’s granuloma 


was made later by biopsy 


Memorial Center. 
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SURGERY 
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Before and after surgery 
effective 
for 

anxiety, 
tension 
and 

imsomnia 


= reduces preoperative fear 


s helps ensure natural sleep 
without morning hang-over 


# no significant lowering 
of blood pressure 


# no respiratory depression 


= well tolerated, 
relatively nontoxic 


THE ORIGINAL MEPROBAMATE REFERENCES 


1. Rushia, E. L.: Preliminary 
report on the use of meprobamate 
for pre-anesthetic sedation. 
J.M.A. Georgia 46:93, 

March 1957. 

2. Lamphier, T. A.: The role of 
meprobamate in postoperative 
surgical care. Ann. New York 
Acad. Sc. 67 :810, May 9, 1957. 
3. Kern, E. C.: Preoperative 
sedation with meprobamate 
(Miltown) in surgery of eye, ear, 
nose and throat. Eye, Ear, 

Nose & Throat Month. 36: 408, 
July 1957. 


DISCOVERED & INTRODUCED BY 


WALLACE LABORATORIES 


NEW BRUNSWICK, NEW JERSEY 
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introducing 


so versatile you can give it intramuscularly 


intravenously 


subcutaneously 
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CHLOROMYCETIN SUCCINATE is a soluble 
ester of CHLOROMYCETIN that can be admin- 
istered intramuscularly, intravenously, or sub- 
cutaneously. Highly soluble in water or other 
aqueous parenteral fluids, CHLOROMYCETIN 
SUCCINATE solution is easily prepared for 
use by recommended parenteral routes in a 
wide range of concentrations. Tissue reaction 
at the site of injection is minimal,! permitting 
continuous daily dosage, even in pediatric 
patients.? 

RAPID, EFFECTIVE BLOOD LEVELS 
CHLOROMYCETIN SUCCINATE is rapidly 
hydrolyzed by body esterases and produces 
effective blood and tissue concentrations of 
CHLOROMYCETIN within a short time.! 
Although the intravenous route provides high 
immediate serum concentrations, after four 
hours the blood levels of CHLOROMYCETIN 
for all three routes are about equal, and effec- 
tive concentrations are maintained for eight 
hours.” 

WIDE-SPECTRUM ANTIMICROBIAL EFFECTIVENESS 
CHLOROMYCETIN SUCCINATE, providing 
broad-spectrum antimicrobial effectiveness, 
may be used whenever CHLOROMYCETIN is 
indicated. It has produced effective response 


TYPICAL CLINICAL EXPERIENCE 
WITH CHLOROMYCETIN SUCCINATE 


RESULTS 
Number of Excellent 

Type of infection Patients to Good Fair Poor 
Respiratory’ 32 32 
Shigella dysentery 14 14 
Enteritis 10 6 2 2 
Bacteremia 5 5 
Meningitis’ 
Rocky Mountain 

spotted fever’ 2 2 
Kar abscess with 

cellulitis’ l ] 
Lung abscess' l | 
Typhoid fever | 
FOTALS 70 64 2 4 


*Includes 15 patients who were administered 
CHLOROMYCETIN SUCCINATE by nebulization 
under intermittent: positive pressure breathing. 

**Patient was hydrocephalic at birth; ce rebrospinal 
fluid was sterile at time of death. 


PARKE, DAVIS & COMPANY + DETROIT 32, MICHIGAN . : 
+ 


in respiratory, gastrointestinal, and rickettsial 
infections.>~> Because of the rapid, effective 
blood levels of CHLOROMYCETIN provided, 
it is especially useful in Hemophilus influen- 
zae meningitis,in certain septicemias, typhoid 
fever, and other Salmonella infections.>° 
WELL TOLERATED 

CHLOROMYCETIN SUCCINATE is well toler- 
ated, even by small children. Signs of irritation 
at injection sites have been few.” Its relative 
freedom from irritation makes it possible to 
use CHLOROMYCETIN SUCCINATE for pro- 
longed periods in patients who are not able 
to take oral medication. 

DOSAGE AND ADMINISTRATION Adults: 1 Gm. 
every six to eight hours. Children: 100 mg. per 
Kg. of body weight per day in divided doses 
at six- to eight-hour intervals. The total dose 
in children should not exceed the adult dose 
of 1 Gm. given at any single injection, with 
exception of treatment of Hemophilus influ- 
enzae meningitis in which higher doses are 
employed. 

In all cases, severity of infection and clinical 
response to therapy should be the guiding fae- 
tors determining the proper dosage schedule. 
Premature and full-term newborn infants 
require special dosage supervision. For details 
see literature. 

SUPPLY— CHLOROMYCETIN SUCCINATE 
(chloramphenicol sodium succinate, Parke- 
Davis) is supplied in Steri-Vials,” each contain 
ing the equivalent of | Gm. chloramphenicol; 
packages of 10. 

CHLOROMYCETIN is a potent therapeutic agent 
and, because certain blood dy SCTASIAS have been 
associated with its administration, it should not 
be used indiscriminately, or for minor infections. 
Furthermore, as with certain other drugs, ade- 


quate blood studies should be made when the 


patient requires prolonged or intermittent therapy. 


REFERENCES (1) Glasko, A. ef al, in Welch, IE, & Marti 
Ibanez, \nitibiotic Annual 1957-1998, New York, Medi 
cal Eneyelopedia, Ine. 1958, p. 792. (2) Unpublished data 
Laborators Parke, Davis & Company, 1958 4) 
Ross, Puig, & Zaremba, in Welch, HL, & Marti 
Ibanez, Nntibiotios Annual 1957-1958, New York, Medical 
Eneyclopedia, Ine., L998, p. S03. (4) Payne, PL ML. & Hackney 


& Hicken, Wo ibid, p. 837 
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@ COOLER OPERATION 
@ 9 INTENSITIES OF LIGHT 


@ INCREASED SAFETY— 
UNDERWRITERS APPROVED 


Medical men who have tried the new Super Good-Lite 
tell us there's nothing like it anywhere .. . at any 
price! Here's why: The entire unit has been redesigned 
by a group of practicing surgeons to provide a beam 
of light both brilliant and controllable . . . featuring 
nine intensities of light. The headlight construction and 
electrical circuit was designed for cooler operation and 
maximum safety. 


The Good-Lite SUPER Headlight Includes: 


@ Good-Lite parallel beam headlight. 

@ 3 types of bulbs with 3 intensities of light each. 
@ Special Ground lens to intensify light. 

@ 2 mirrors (peep-hole and plain). 


Heavy duty transformer (20 watt) with 3 positions 
and off switch. Fuse in the secondary for your 
safety. 


Molded plastic connections. 
Gray plastic stainproof cords. 
Choice of 5 types of headbands, 


Consult Your Surgical 
Supply Dealer or 
Send Coupon Today 


GOOD-LITE MFG. CO. 
7638 W. Madison St. Forest Pork, Ili, 


Please send free catalog on Good--Lite Headlights to: 


Viokase Pancreatin 4 times the N.F. X 
minimum potency standards. 


VIOKASE 


CONFORMS TO 


WHOLE PANCREAS 
Not an extract! 


EFFECTIVE substitution 
therapy in demonstrated °°"... 
pancreatic deficiency. 


NOT ENTERIC COATED 


Jordan and Grossman; Arch. Surg. 
74: 871, 1957 


Shingleton, et al; Surgery, 42: 12, 1957 


Longmire, Jordan and Briggs; 
Ann. Surg. 144: 681, 1956 


Krane; Am. Pract. and Digest, 
8: 1275, 1957 
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Literature on request, 


VIOBIN, Monticello, Illinois 


Here are several booklets on mental hygiene 
that may prove of interest and use to you 
and your patients. 


EMOTIONAL HEALTH IN WORK AND PLAY 
T. R. Retlaw, 8 pages, 15 cents 


HYPNOTISM—HUMBUG OR HEALING 
James A. Brussel, 6 pages, 10 cents 


YOUR STAKE IN MENTAL HEALTH 
George S. Stevenson, 4 pages, 10 cents 


THE PSYCHIATRIST Edward Dengrove 
and Doris Kulman, 6 pages, 10 cents 


BOOKLETS ON 
MENTAL HYGIENE 


Keep a supply of these booklets on hand. 
Available at lower cost for quantity pur- 
chases. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10 @ Illinois 
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Mitral 
Commissurotomy: 


See how clearly the photographic process 
reports what the radiologist’ and the 
surgeon saw... What the surgeon did! 


1. This sheet of Kodak Blue Brand \-ray Film helped 
the radiologist play his part as a member of the 


medical team. 


Note: Kodak x-ray film and processing chemicals are 
made to work together .. made to help assure depend 


able. uniform results when used together 


2. This illustration —tirst of a series of eight pho- 
tographs made on Kodak Ektachrome Film 
shows the chest opened through the fourth 


intercostal space 


3. Here the peris ardium has been opened 
posteriorly to the phire Nile eX pos 
mg the heart. (Purn page for more 


iHlustrations.) 


5. 
4 * 
4 
4 
‘ 
= 
 * 
he 


MITRAL COMMISSUROTOMY (continued) 


4. The auricular appendix has been 
opened above a Satinsky (auricular) 
clamp and purse string suture placed 
about the base. Vote hou color differ 
entiation brings out the details 


7. The pericardium is now ready for 


‘ losure 


Color photography is truly a great 
teaching aid. Slides, motion pie- 
tures, and color prints are invalu- 
able for staff meetings. for elass- 
room and auditorium use: vital, 
also, for research and review. And 
the cost is small compared with 
the long-term value of the results. 


8. The pericardium has been closed 
loosely, leaving room for drainage. 


5. The commissures are being opened 


manually, A 3 em. opening was 
obtained with no regurgitation; rubber 
tube used as tourniquet, Note camera 


position changed for better view. 


There's a Kodak color material available for every photo- 


graphic purpose: Kodachrome 


Film for miniature and 


motion-picture cameras; Kodak Ektachrome Film and 
Kodak Ektacolor Film for sheet-film cameras: Kodak Ekta- 


chrome Film and Kodacolor Film for roll-film and minia- 


ture cameras: also Kodak color print materials, 


Order Kodak x-ray products from your 


Kodak x-ray dealer, Kodak photographic products 


from your Kodak photographic dealer. 


6. The appendix has been amputated 
and its base oversewn, Hlustrations 
such as these may be used again and 
Vole cam- 


again any time, anywhere. 


era positioned as in No 5. 


9. Auricular appendix 


gross specimen, 


Medical Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


TRADE MARK 
: 


an important problem 


f in today’s living! 


The following articles from TODAY’S HEALTH are <i 


available in one pamphlet for 50 cents... 


ALCOHOLICS ANONYMOUS, Written from the standpoint of a member, the basic treat- 
ment procedures are deseribed and the problems eanfronting the alcoholic | 
discussed. 


ALCOHOL AND CIRRHOSIS. OF THE LIVER. Relationship between aleohol, diet and 
cirrhosis. Increasing stress on nutritionaldifferences. by Russell S. Boles 


HOW TO HELP A PROBLEM DRINKER. Understanding the alcoholic’s capabilities, the 
necessity of help, causes of his condition. by Edward A, Strecker and Francis T. Chambers, Jr. 


THE TREATMENT OF. ALCOHOLISM, Tracing the steps from convineing the alcoholic 
that he is sick through treatment and:cure. by Lewis Inman Sharp 


CONDITIONED REFLEX TREATMENT OF CHRONIC ALCOHOLISM. Its. place 
among methods of treatment today, its development and correlation with personality factor 
by Walter L. Voegtlin . > 


INSTITUTIONAL FACILITIES FOR THE TREATMENT OF ALCOHOLISM. Com: 
parative differences, in drinkingy with the last century, new establishments and methods of 
treatment, lack of trained personnel. by E. H. L. Corwin yu we 


ALCOHOLISM.IS.A DISEASE. A discussion by the Chairman of the A.M.A.’s Committee 
on Alcoholism. by Marvin A. Block, MiD,, 8 pages? 15 cents 


1AM THE WIDOW OF AN ALGOHOLIC. Three articles combined, by Virginia Conroy, 
16 pages, 20 cents y 7 


HOW EXPERTS MEASURE DRUNKENNESS. A Partial transcript coum 
room case, by H. A. Heise, 8 pages, 15 cents © j 


BARBITURATES, BOOZE AND OBITUARIES. A discussiou of the engers of mixing 
alcohol and barbiturates. by Donald A, Dukelow, 4 pages, 10 cents 


TWELVE STEPS FOR ALCOHOLICS, A frank, discussion of the meaning of an alcoholic 


behavior. by Richard Lake, 6 pages, 10 cents (/ 


address requests to... 


ORDER DEPARTMENT 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET, CHICAGO 10, ILLINOIS 


5 
SY 
3, 


for dependable, 


predictable response... 


a dosage form 


for every type 
of 
pain 


FOR PARENTERAL USE 


5% solution (50 mg. per cc.) 
Ampuls of 0.5 cc. (pediatric) 
Ampuls of 1 ce. 

Ampuls of 1.5 ce. 
Ampuls of 2 ce. 
Vials of 30 ce. 


10% solution (100 mg. per cc.) 
Ampuls of 1 cc. 
Vials of 20 ce. 
Disposable syringes of 1 cc. 


Demerol with Scopolamine (50 mg. 
Demerol HCI and 1/300 grain 
scopolamine HBr per cc.) 

Ampuls of 2 cc. 
Vials of 30 cc. 


Demerol with Atropine (50 mg. Demerol 
HCl and 1/300 grain atropine 
sulfate per cc.) 

Ampuls of 2 cc. 


FOR ORAL USE 
Tablets of 50 mg. 


Tablets of 100 mg. 


Elixir, nonalcoholic 
(50 mg. per 5 cc. teaspoon) 
pleasant banana flavor — especially useful 
for children 


Powder, vials of 15 Gm. 

A.P.C. with Demerol tablets, scored tablets 
containing 200 mg. (3 grains) aspirin, 
150 mg. (212 grains) phenacetin, 


30 mg. (12 grain) caffeine, 30 mg. 
(Y%2 grain) Demerol HCI. 


Demerol (brand of meperidine), 
trademark reg. U.S. Pat. Off, 
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